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FOREWORD

This user manual is a product of IWR's Regional Economic Development
Impact research work unit. It continues the methodological work begun in the
Corps Appalachian Water Resources Survey and contimred in the IWR-SWDL research
on Regional Impacts of the completed McClellen-Kerr Arkansas River Navigation
Project, The purpose of regional economic development impiact models is to
estimate jobs, personal income and industrial output which would be due to
implementation of a Corps water resource project. A fundamental attribute of
these models is that they are evaluating the impacts of lowered delivered
costs due to transportion savings, the expenditure stream generated by
recreational users, or the expenditures associated with project construction L
and operation. Therefore, they are dependant on the data generated for user o
benefits as inputs. This linkage provides a logically consistent evaluation

PR S VDN U WS

process. S
The IWR models provide for regional accounts encompassing the United o
States and for as many as 100 sectors of each regional economy. Normally, [ ]

division of the nation into 3 or 4 regions provides adequate regional .
detail. Depending on the project, about 10-30 sectors usually provides ]
adequate sector detail. The region/sector configuration is the most important -
decision to be made early in the regional economic development analysis, since
it also defines the required organization of input data. An overall regional
input assessment manual under preparation, will present additional information ] 4
on this issue. Meanwhile, each user manual contains a discussion of this
issue from the model developers perspective.

Changes in income, output and employment are not necessarily national
economic development benefits. Because, continuous full employment is assumed
to be given in the NED analysis, user benefits (willingness to pay for project
output) is the logical measure used for NED evaluation. Therefore, the
estimates of changes in output, income and employment by region should be used
solely in the regional economic development account.

Many economists have participated in the development and testing of these
models. Corps economists from the Southwestern Division, South Atlantic
Division and Lower Mississippi River Division have invested their time and
skill in honing the design and evaluating tests conducted on Corps projects,
Ed Cohn and Bob Daniel, as chief of the Economic and Social Analysis Branch, e
Planning Division, Office of the Chief of Engineers, invested their skill and -Z;;?
enargy as technical monitors to guide the developmentof these models. L
Finally, Dr. Neil Dikeman of the University of Oklahoma’s Bureau of Business
and Management Research and his staff provided splendid editorial and research )

. coordination services to the model/user manual developers: f~~f1

1
)

b ol

Multiregional variable Input~Output Model and User Manual.
Dr. Chong and Dr. Chung Liew, University of Oklahoma. el
Multi-Regional - Multi~Industry Model User Manual.

Dr. Peter Hall, Urban System Research and Engineering Co. Inc.,
Washington, D.C.

2 IR

Linear Programming-Economic Base Model and User Manual,

Dr. W. Chris Lewis and Dr. Terry Glover, Lewis Associates and Utah State
University,

s,
..
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CHAPTER 1

OBJECTIVES AND OUTLINE OF THE USER MANUAL

1.1 Objectives

The overall objective of this User Manual is to describe a
modeling methodology for estimating regional development impacts
associated with U.S. Army Corps of Engineers water resource pro-
Jects. The manual concerns the Multiregional Multi-Industry (MRMI)
forecasting model, a large-scale econometric framework that fore-
casts economic and demographic activity in areas as small as
counties. The User Manual 1s intended to serve as a self-contained
reference source for understanding the theoretical basis for MRMI,
its technical structure and the procedures for generating regional
forecasts. More importantly, 1t details the data development
activities that are required to estimate direct impacts associated
with Corps projects and to fincorporate these impacts into the
model's data base. Considerations regarding consistency between
estimated direct impacts and MRMI's internal data conventions are
also raised.

The User Manual uses the Coosa River Navigation Project as a
case study for illustrating the process of estimating direct
impacts. This project, proposed for the Coosa River between
Montgomery and Gadsden, Albama, i{s excellent case study material,
for {t considers a wide variety of direct impacts, ranging from

construction and equipment expenditures during the construction
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phase, to transportation cost savings, revenue changes in competing
transportation modes and revenue losses to an electric utility
during the operational phase of the project. Several products for
interpreting model results, developed for the Coosa River
evaluatiPn, are raviewed in the manual.

The advantages of using MRMI for project evaluation are many.
First, as the model characterizes regional economies in a multi-
regional framework, MRMI produces a set of consistent regional
forecasts for estimating project impacts. Second, the model is
comprehensive; the MRMI data base encompasses economic and
demographic data for all regions of the United States, ie. for 3,103
counties or 585 Standard Metropolitan Statistical Areas (SMSAs) and
non—-SMSA portions of BEA economic areas. Third, the model is ex-
tremely detailed; MRMI estimates output, employment, payrolls, per-
sonal consumption expenditures, defense expenditures, imports and ..
exports for 104 industry sectors. Equipment expenditures are
projected for 73 sectors and construction expenditures comprise 26
sectors. Numerous other economic Iindicators, described in Chapter
2, are estimated a3 well. Finally, MRMI is flexible, as it can
incorporate alternative macroeconomic, national inter-industry and
regional impact scenarios. Clearly, the MRMI modeling framework
affords the analyst a highly sophisticated and consistent

forecasting tool for estimating regional development impacts.

-2-




1.2 Outline for the User Manual

u_ This User Manual consists of four major topic areas which are
conveniently divided into three chapters and an appendix. (Two
other appendices provide background information only). Chapter 2 is

S
. devoted mainly to describing the MRMI model. Here, the theortical

basis for the model is discussed and a general outline of its major

components 1s given. Readers not familiar or interested in the

theoretical aspects of MRMI may skip this section and proceed to the
general outline of the model without sacrificing their understanding
of how the model works. The general description includes the major
operating featu-:s of the model, the variables it forecasts and data

sources for estimating its coefficients. The chapter also includes

a brief description of how direct impacts are incorporated into
regional forecasts in order to estimate their multiregional indirect
and induced consequences.

Chapter 3 describes in detail the data development activities
that are required to estimate regional development impacts. The
chapter discusses scenario development in both national and regional
economic contexts and data sources for estimating macroeconomic and
direct impacts data. Considerations for ensuring consistency
between exogenously estimated data and MRMI's internal data
structure are outlined as are issues in defining appropriate impact
regions for analysis. -

Chapter 4 is devoted to model execution and the interpretation ﬁﬁ'

of its output. As MRMI forecasts are based upon macroeconomic,

national inter~industry and regional projections, the model must be - 4




executed in stages. The sequencing of these stages is discussed in

some detall to enable the analyst to appreciate the activities
invs.ved in producing reglonal economic forecasts. The structure of
MRMI's output is also identified and programming aids for analyzing
teglona{ forecasts and regilonal development impacts are described.

Appendix I contains a case study application of MRMI on the
Coosa River Navigation Project. This study, commissed by the Corps.,
11lustrates how macroeconomic and direct impacts data are estimated
in a real planning application. The appendix comprises a general
overview of the project to give the data development sections an
appropriate context, and the procedures that were undertaken to
produce regional baseline and {fmpact projections. Readers should
refer to this appendix as they proceed through the main body of the
User Manual.

The two other appendicles are Included in the User Manual for
reference purposes. Appendix II 1s a glossary which defines the
fundamental economic and demographic terms in MRMI. This appendix
should be referenced if either the terminology in the text of the
manual is not clear (1f the exact definition of the term "output”,
as defined for modeling purposes, is not known, for example) or
consistency issues arise when developing direct impacts data.
Appena.x III {s supporting documentation for direct impacts
estimation procedures used in the Coosa River Navigation Study
(Appendix 1) and serves no direct purpose for the User Manual,
i{tself. Another appendix, Appendix IV, comprises a Training Manual
for a course on evaluating Corps waterway projects using MRMI.
References to data and other information are provided in footnotes

to the main text of the report.

-4-




CHAPTER 2

INTRODUCTION TO LOCATION THEORY
AND THE MULTIREGIONAL MULTI-INDUSTRY (MRMI) MODEL

When estimating regional development impacts of large-scale
projects, it 1s important that users of modeling systems understand
what the models can deliver and how they produce the results that
they do. This chapter is intended to serve this purpose. It first
describes the fundamental theoretical basis for the MRMI model
before detailing its structure and operating procedures. It also
serves to highlight the model's capabilities and to outline the
basic inputs required to produce a forecast. General procedures for
simulating regional development impacts in the model are also

discussed.
2.1 Location Theory and Regional Economic Change

The theoretical basis for MRMI is embodied in the principles of
location theory, a branch of economic thought that has been in
exlstence since the early 1800's. Location theory is a theory about
where firms survive, and as such makes assumptions about the
behavior of society as a whole, rather than merely about the
entrepreneur who is making a location decision. Even though
theories of location are couched in terms of individual decision
making and assume profit maximization, these theories do not have to
suppose that locators actually behave in this profit maximization

manner, but rather that soclety's economic pressures create location

patterns wirich appear as {f firms located to maximize profits.




Central to the theory is the conce;t of location rent. In its
simplest form location rent 15 a measure of economic advantage and
is directly related to the costs of shipping a producer's goods to
the marketplace. Typlcally, then, locations with higher location
rents are those with lower transportation costs to markets and/or to
sources of major production inputs. Location theory postulates that
location rents result from a bidding process among alternative
producers. The land use (producer) that bids highest 1s the one
that can reap the greatest economic advantage from the locational
attributes and, as a result, displaces other potential users.
Location rent can be considered as a factor payment to landlords
because of the land's locational amenities, or as profit if the
landlord and productfon entity are one and the same. The notion of
profits exists through the interaction of a demand curve for a good
and the location of producers. That 1{s, producers will enter the
market until a supply-demand equilibrium exists. But, as land is a
finite commodity, producers must locate further and further from the
marketplace, incurring greater transportation costs, until the costs
of production (including transportation costs) equal the market
price. At this marginal location, location rents are zero and a
competitive equilibrium between supply and demand exists.

These concepts can be {llustrated by a simple example.

Consider a market located at the origin {n Figure 2-1 for a single
good. Producers «f the ypood can locate anywhere along the line

represented hy the C-adts In the dlavram. DD represents a downward
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sloping demand curve with a standard negatiﬁe price elasticity
associated with {t. SS denotés the supply of the good to the
marketplace, but note that it represents the cumulative supply of
the good as distance from the marketplace increases. Costs
associand with production are the sum of two components: the
average variable cost of producing the good, (AVC) which is assumed
to be the same for all firms and the cost of transporting products
to the marketnlace, T, which increases with distance. 1In a
competitive equilibrium. entry into the market will occur until unit
production costs plus shipping equal the nrice of the good (given a
static demand curve). The concept of location rent follows directly
as the difference between the price of the good, set at the marginal
producing location, Lm’ and the average variable costs of

production plus shipping costs. Thus, at location Ll' location

rent is:

LR, = P - (AVC

1 1+ T (2-1)

Location rents are highest near the marketplace, where shipping
costs approach zero and decline monotonically to Lm, the marginai
producing location.

We can use this laiter observation to illustrate how a
competitive bidding process determines the location rent at any
given location by introducing a second good into the marketplace
having different cost and price characteristics. 1In Figure 2~2, the

location rent surfuce for the first good is represented by the curve

-8-
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Figure 2-2: LAND USE DETERMINATION FROM LOCATICN RENTS ASSOCIATED WITH PRODUCERS
OF DIFFERENT GOCDS




LRI and that for the second good by LRII' Because of {ts
particular cost and price characteristics, producers of the second
good are able to outbid producers of the first to the point Lc in

the figure. Beyond that, location rents associated with the first S

good are higher. Assuming that landlords are profit maxi{m{zers, the
location rent curve for the marketplace would be discontinuous,
composed of LRII from the Lo to Lc and LRI from LC to LMI. Produc-
tion of the first good would occur only beyond Lc. In a marketplace
with many goods, the location rent surface would obviously become
progressively more complex.

In the MRMI model, the concepts relating to location rents are
similar, but important differences exist. First, locations in the
model are not continuous, but rather, consist of discontinuous

regions in which producers may locate. Second, land is not as

"finite” a resource as in the example, precluding much of the - fi
competition between producers of different goods for land. Third, ?if
the quantities of goods produced by different establishments within ii.
the same industries are discontinuous, thereby eliminating smooth -

location rent surfaces. Fourth, factors other than location rent
influence the location decisions of producers, distorting “optimal”
location patterns further. Finally, the process of adjustment by T
producers to equilibrium location patterns i{s constrained by
existing plant and equipment; given a change in demand, producers of
a good cannot respond instantaneously because of inertia brought

about by previous {nvestment decisions.

-10-




But the influence of location rent upon the distribution of

production among regions is conceptually {dentical and can be shown
by examining the basic structure of the model. Consider a scheme
where there are R locations and N communities. Each "location” is
characterized by a region, such as a county or economic area, where
both producing and consuming activities can take place. At each
location producing a commodity, say n, there may be any number of
firms, but we are interested in the aggregate production of the
commodity in the region and thus consider total regional production
to be equivalent to that of a single establishment in the previous
example. If we consider the situation for a market located in a
region h (Figure 2-3), we see that it is supplied by producers from
various producing regions r = (1, 2, ... , 6). As quantities
produced by each region are discontinuous, the cumulative supply
curve is represented by a step functon. The vertical distance of
one step equals the average variable cost at r plus the cost of
transporting a unit of commodity from r to h.

As before, location rent per unit of output, LP, is defined as
the difference between the market price, P, and the sum of the
average variable cost, AVC, and the unit tranport cost, T. Average
varfable costs include normal returns on Iinvestment plus any portion
of land rent that is not assocfated with location (usually
agricultural land value). This relationship 1s characterized by the

equation:

LR =P - AVC - T (2-3)

-11~
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Instead of using price as a variable, however, an identity

established earlier, where the price of a commodity {38 equivalent to
l the average varfable cost plus transport cosr at the marginal

producing location, m, can be used to develop a tundamental

relatfonship in the model. That is, if
Al

Ph - AVCm + Tmh (2-4)
then:

) (2-9)

: LRr =- (A\IClll - AVCr) + (Tmh‘-‘frh

Location rent is thereby equal to the difference between the average
variable costs at the marginal location m and location t plus the
difference between transport costs from these regions.

Note from equation (2.3) that location rent can take the form
of either profits or as rent payable to landlords, as was discussed
earlier. But while they are theoretically equivalent, it Is
conceptually clearer {f we consider the location rent term as
profits. Then, the incentives for shifting productfon from one
region to another become apparent. Under the conditions .
hypothesized in Figure 2-3, individual firms always have the
incentive to relocate to regions permitting higher profits, and
therefore a locational equilibrium cannot exist. For example, in
Figure 2-3, i{f production in location 6 were to relocate to location
1, the supply curve in market h would shift downward inducing a

decrease in the market price and fn the profits received by all

producing locations (Figure 2-4). In fact, {f all firms relocated
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to the most favorable location, equilibrium would be achieved and
profits would decline to zero.

But this assumes that all other locatfonal factors would remain
constant, an assumption that cannot he supported when considering
regionak economic change. For example, If relocation of the
industry from the marginal producing regton induced a change in the
supply curve for market h, prices would decline causing an increase

in demand for the commodity. This would stimulate increased

|}

production by existing producers or encourage entry into the market
by new producers. Furthermore, increased production would create
additional demand for labor and therefore would increase wage rates
relative to other locations (changing the average variable cost term
for the region). Labor force migration to these areas In response
to higher wage rates would also create excess labor demand while in
marginal producing reglons, wage rates might decrease. e
The changes brought about by these adjustments would not stop R
there, however. The migration of labor to more favorable producing
locations would increase the demand for goods and services and thus
would increase prices. Furthermore, increased production to satisfy
greater consumption demands could increase input prices.
In essence, if production located to more favorable locations
in response to location rent alone, the prices of all commodities
t; . and inputs would likely change causing location rents to change for
ol all industries Iin all other regions. There i{s no way to determine

theoretically the net magnitude or direction of these changes since

CaP N A A S T AT
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both the supply and demand curves for all commodities and inputs are
continuously shifting in différent directions.

We can, however, characterize the economic processes taking
place i{f we are willing to alter the way we observe the system, for
example% by viewling these processes like we do a series of snapshots
or frames in a motion picture. In effect, we are imposing some
structure, or order, upon the system which, although it may not
precisely mirror the myriad of processes taking place, allows us to
organize them into a system of equations for tracking and
forecasting regional economic change. In MRMI, structure {s imposed
by representing locational change.as a recursive dynamic process.
The series of "snapshots” are fixed intervals of time -- each a
single year ~— where at the beginning of the period there is a set
of profits which vary by location to which industries adjust by it
relocating. The relocations, however, cause changes in profits
which are recognized at the beginning of the next period causing
another round of relocations, and so on. How this characterization
is transformed into an operational model is the topic of the next

section.
2.2 Theoretical Structure of MRMI

The equations that are used to estimate regional economic
activity in the U.S. reflect the processes by which major production

and household location decisions are made. For example, a firm is

motivated by profit and the decisions to change the production level
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at existing sites or to start production at new locations are
related to profic maximizatioﬁ motives. That {s, {f one location
yields higher profits than others, there will be an {ncentive for
the firmm to locate there or increase production If the firm is
situated‘at that location. Differences in prufitability between
reglions are a function of d{fferences in production and
transportation costs between the regions.

As the location decisions of industries depend on reglonal

w
Wl

differences in production costs, the regional patterns of Investment
depend on the production decisions. 1In fact, a flrm's decision to
build a new plant or increase production capacity in a region is
made concurrently with the production decision. That is, the
location of industry also determines the locatlons of investment
demand. Therefore, in the MRMI model, regionsl investment demand {s
related to the changes in regional production. The location of jobs
by place of work 1s also related to production.

The location decisions of Individuals are similar to that of

v firms. Individuals migrate to regions if the reglions have low
unemployment rates, high wages, and good employment opportunities.
Thus, the MRMI equations that forecast population are formulated to
include changes in employment by place of residence, and relative
unemployment in the region.

The estimates of regional final demand are derived
endogenously, reflecting demand both by consumers and {ndustries.
In other words, reglonal demand {s induced by changes Iin regional

production patterns and not vice-versa as in {nput-output models.
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MRMI is composed of four major blocks of equations:
o industry location;

o labor force and demogranhics;

fe] final demand; and

o transportation and interregional trade.

The structure of these blocks, their explanatory variables and the

interdependencies of their various components are described below.

2.2.1 Industry location

The principal driving force in the model is a set of industry
location equations that explain changes in output by region using
independent variables that represent components of profits. The
explanatory variables include location rent, the value of land,
prior investments in equipment, prior production, and asjlomeration
variables which are identified as population density, the economic
size of major buyers, and the economic size of major suppliers. The
agglomeration variables represent external effects on the industry.
In addition to transportation and other costs, the proximity of
buyers or suppliers and population density are used as independent
variables in location equations.

A set of linear regression equations, one for each industry,
estimates a region's share of output relative to national output.

The general form of these equations is:

g 9 .9 9 9 ;9 .9
S (R7,VL",D7,S57,157,EQ:
97 £ 1Ry 37530 155 EQy)
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where:
Q8 . = regional share of output relative to
1 ' ] national output for irdustry j in region g }
R§ = location rent fcr i {n region g,
V1,8 = value of land per acre in region g,
D% = total demand for j in region g,
S% = prior supply of j in region g,
IS§ = input scarcity of j In region g,
EQ§ = gross equipment purchases by j in g.
@
Variables on the right-hand side of the equation are lagged
variables from year t-1. The location rent associated with an
‘ . industry embodies marginal costs of shipping products, marginal o
Q transportation costs of obtaining {nputs, and labor costs. Total

demand and supply variables proxy for individual buyers and :

suppliers of an industry’s products.

2.2.2 Labor Force and Demographics

Once the location of output i{s determined and the changes in
production are estimated, employment by place of work and by place
of residence, labor force, and population are derived in the

demographic block of the MRMI model. Changes in the location of

production I{nfluence the decisions of individuals to migrate and




locate in the region. Using this framework, the first set of

- equations in the demographic component of the model explains changes
in jobs by place of employment and by industry in a region as a
function of:

o level of output, and

~

o level of capital investment.
Next, total jobs by place of work are adjusted for estimates of net

commuters and multi-job holders to derive employment by place of

residence.

As previously stated, individuals are assumed to relocate in
response to regional labor market conditions. Thus, the MRMI model

forecasts population migration by age-race group as a function of:

o reglonal wage rates;
o changes in regional employment; and
o labor surplus or deficit in the regions.

If a region's unemployment rate is lower than the natiomnal rate,

then there is a labor surplus in the regional labor market. A P
surplus in the labor market of a region will induce population to
migrate out of the region. Regional population is derived by
adjusting prior population by age-race group for natural changes in
population and estimates of population migration.
The final set of equations of this block explain regional
payrolls by industry and are related to:
o employment; and

o capital investment.

-20~
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Next, regional personal income 1s derived from payrolls and other

components of {ncome.

2.2.3 Final Demand

Total regional demand by industry consists of the following
major groups: A

o intermediate demand by other industries;

o personal consumption expenditures;

0 equipment purchases;

o construction expenditures;

o government expenditures; and

o foreign exports.
Personal consumption expenditures by industry sector and region are
formulated to depend on regional personal income. Regional
equipment expenditures by industry, and construction are formulated
to depend on changes in output and the level of output by industry.
Residential and related private construction expenditures, and
public construction expenditures are related to regional personal
income, while other private construction expenditures are related to
output. Government expenditures and exports are derived using either
prior estimates of these variables or personal income. Finally, the
intermediate demand estimates are derived by applying technical

input-output coefficients to the estimates of regional output.

=21~




2.2.4 Traunsportation and Interregional Trade

An i{important feature of MRMI which distinguishes it from most
regional models is its ability to recognize the multiple
interdependencies among regions. These interdependencies are
characterizied by transportatlon variables which are input to
regional location equations. Costs of shipping a marginal unit of

production both to and from each region are determined from the A

solution to a linear programming transportation problem and reflect
the comparative advantages of the county or SMSA/economic area with
respect to surrounding areas. In this way, the competitive economic
structure among regions is recognized.
The transportation sub-model in MRMI is a classical
transportation problem where the total cost of transporting a
commodity between producing regions and market regions is !
minimized. Each region's production of a commodity is limited by
its production capacity and shipments of each commodity to each
region (including shipments within the region) are constrained by ’
that region's demand. The LP submodel requires a set of inputs
which include transportation rates for shipping each commodity
between any palr of producing and market regions. It also requires
total interregional exports and imports of each commodity. The
exports counstrain the total shipments out of a region while imports

limit the shipments into a region.

-22-




The outputs of the submodel include optimum shipments of

commodities among regions (regional demand and supply) in addition
to shadow prices—--marginal transportation costs of shipping

commodit{fes Into and out of each region.

2.2.5 Synthesis

Although the internal detail of MRMI {s in four separate
blocks, the model operates in a single f-amework with many
interdependencies and linkages among its various components. A
simple schematic design showing the interdependencies of the four
components 1s presented in Figure 2-5.

Within this framework, MRMI develops detalled projections of
economic and demographic activity. The model estimates output,
employment, earnings, personal consumption expenditures, defense
expenditures, exports and imports for 104 industrial categories. In -
addition, expenditures on equipment are reported for 73 equipment
purchasing sectors which either correspond directly to the above
industrial categories or are some combination of them. Construction
expenditures are estimated for 26 construction sectors, and 24
general government sectors are used to report data on govermment
expenditures, including construction expenditures and employee
compensation. Demographic statistics for four age and two race
cohorts are also estimated for each forecast year. Other variables

that are projected include personal income, transfer payments,

in-commuters and civilian unemployment. Sectors and
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groupings defined i{n the forecasting model are shown in Table 2-1.
The industrial sector classification used in the model {s based upon
the Department of Commerce input-output table. Sector
disaggregation extends to the 2 and 3 digit Standard Industrial
Classif{cation (SIC) levels.

There are two operating versions of the model. One version
cousiders the county as the basic geographic unit of analysis. The
other considers the U.S. in terms of 58°% regions consisting of 266
Standard Metropolitan Statistical Areas (SMSAs) and 183 non-SMSA
portions of Bureau of Economic Analysis (BEA) economic areas.
(Where SMSAs or non-SMSA portions of BEA areas cross state
boundaries, the regions are disaggregated, accounting for the total
of 585 regions. This facilitates aggregation to the state level,
when necessary.)

The coefficients for explanatory variables in the equations of
both versions of the model have been estimated from cross-sectional
data collected for 3,103 counties of the United States. These data
are based upon observations and estimates of county economic and
demographic parameters for the years 1970 through 1974. Selected
economic variables in the data base, notably earnings and
employment, have recently been updated to 1976; historical
population data will soon be current to 1980. Table 2-2 presents a

summary account of major data sources used to create the regional

data base.
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TABLE 2-1

SECTCRS IN THE MRMI FORECASTING MODEL

F‘ Industry Sectors SIC Numbers
;- 1 Livestock 072, 074, 013, 0193, PTOl4
2 Crops 011, 012, PTOl4, 0192, 0199, 071, 073
3 Forestry 08
4 Fishery N . 09
S 1Iron & Ferrocalloy Ores Mining 101, loe
{ 6 Nonferrous Metal Ores Mining 102, 103, 104, 105, 108, 109
i 7 Coal Mining 11, 12
! 9 Crude Petroleum 3 Natural Gas 13, ~-118
9 Stone, Clay, Chemical & Fertilizer
Mining 14
10 Ordnance
11 Meat Products 201
12 Dairy 2?recducts 202
13 Cannred & Frozen Products 203
14 Grain Mill Products 204
15 Beveraqges 208
16 Miscellarneous Foocd Products 208, 206, 207, 209
17 Tobacco Products 21
18 Fabrics & Yarn 221, 222, 223, 224, 226, 228
19 Miscellareous Textiles 227, 229
20 Apparel & Rnitting . 225, 23-239 e
21 Miscellaneous Fabricated Textiles 239 o
22 Lumkter & Wood Products 24
23 Surniture §&§ Fixtures 25
24 Pulp & Paper Mills 261, 262, 263
25 Paper Products 264, 265, 266
26 Printing & Publishing 27
27 Industrial Chemicals 281
28 Plastics & Synthetics 282
29 Drugs 283
30 Cleaning & Toilet Preparations 284
31 Paints & Allied Products 285
32 Agriculture Chemicals 287
33 Miscellaneous Chemicals 286, 289 -3
34 Petroleum Refining 29 ]
35 Tires & Tubes 301 3
36 Miscellaneous Rubber Products 302, 303, 306 . A
37 Plastic Products 307 SR
38 Leather & Leather Products 31 o
39 Stone, Clay & Glass Products 32 ]
40 Iron & Steel 331, 332, 3391, 31399 }d
41 Copper 3331, 334, 3351, 2362 =
42 Aluminum 3334, 3352, 3361 -
43 Miscellaneous Non-Ferrous Metals 3332, 3333, 3339, 3356, 3357, 3369, 33° o
44 Metal Containers 341, 3491 -
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45

46
47

418
49
50
51
52
53
S4
55
56

57
S8
59
60
61
62
83
54
&85
36
87
58
69
70
71
72
73
74
75
76
7?7
78
79
80
8l
82
a3
84
85
86
87
88
83
90

TABLE 2-1 (con'...

Heating, Plumbing,
Screw Products

Structural Metal

Misgcellanecus
Products

Engines & Turbines

Farm Equigment

Construction Mining Egquipment

Metal Workdng Machinery

Industrial Machinery

Office & Computer Machines

Service Industry Machines

Miscellaneous Machinery

Stamping &

Preducts
Fabricazed Metal

Electrical Apparatus & Transmission
Equipment

Household Appliarnces

Electric Lighting & Wiring Equipment

Radio, T.¥. & Cccmunication Equipment

Electronic Componrents

Migcellanecus Electrical Items

Motor Vehicles

Aircraft & Parts

Railroad Equirment

Miscellanreous Trarsportation Equipment

Scientific & Medical Instruments

Optical, Photo Ecuipment & Clocks

Miscellaneous Manufacturing

Cocmmunication

Flectric Utilities

Gag Utilities

Water & Sanitary Services

Firance

Insurance

Real Estate

Hotels & Cther lodging 2Places

Personal & Zepair Services

Busginess Services

Automobile Repairs

Amusements & Recreation

Medical Services

Educational & ‘Yonprofit Organizations

Post Office

Federal Government Enterprises

State & Local Government Enterprises

Construction

Maintenancz Construction

Railroad Transportation

Buses & ILccal Transportation

Trucking & Warehousing

-27-

143, 345, 346

344 _
342, 347, 348, 349, -3491
351

382

353

354

355, 13Sk

387

383

259

361, 1362

183

364

365, 366

367

269

371

172

374

373, 375, 13172

3si, 382, 384

383, 385, 386, 387 -
39

48

491, 4331, 4939

432, 4332

434, 495, 496, 4937 .
60,381, 62, 67 -
63, 64

65, =636, 66

70

72, 76, =769

73, 769, 81, 89, -892

75

78, 79

80

82, 84, 86, 892

138, 15, 16, 17, 656

40, 474

41

42, 473




9
92
93
94
9s
| 9
97
98
a9
100
- 101
k 102
103
104
105
106
107
108

[V N

5-63
64
55
66
67
68
69
70
71
72
73

TABLE 2-1 cont.)
Water Transportation 44
Air Transportation 45
Pipe Line Transportation 46
Transportation Services 471, 472, 478
Wholesale Trade SO
Lumber, Hardware, Farm Equipment Stores 52
General Merchandise Stores 53
Food Stores S4
Automotive Dealers 55, =554
Gasolina Service Stations SS4
Apparel & Accessory Stores 56
furniture Stores 57
fating & Orinking Places S8
Miscellaneous Retaill Stores 59
Private Households 88
State & local Governments a2, 93
Taderal Civilian Govermment PTOl
Armed Forces PTI1

Equipment Purchases

by Sector

Agriculture

Mining

Cil, rnatural gas
Construction
Manufacturing

Railroad

Trucking

Suses, waterways, and pipelines
Air Transport
Communication

Electric utilities

Gas and water utilities
Trade

Serrices

Personal auto

-28-

OQutput Sectors

1-4
5-7, 9
8
86-87
10-68
88
90
89,
92
69
70
71, 72
95-104
73-82

91, 93, 94




TABLE 2-1 (cont.)

Construction by Tyope

Private Constructlion

—

N e
W

o el
NN

= O WY@ oOWme W

Single-fam!'y and mobile homes
Multi-family

Hotels, motels, cabin

Res. additicns and alterations
Industrial

Offices

Stores, restaurants and garages
Religious

Sducational, private

Hospital, private

Fara

Oil and gas drilling

Railrcad

Telephone and telegram
Electric utilitliesg

Pipeline and gas utilities
Miscellareous, private

Public Construction

18
19
20
21
22
23
24
25
26

Military

Conservation and development
Highways

Public educational

Public heaith

Sewer systems

Water systems

Housing and urban develcpment
Miscellaneous, public
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TABLE 2-1 (cont.)

Federal Covermnment Expenditures by Function

Naticnal defense, excluding contract procurement
International affairs and finance
Space research and technology
Farm incomes stabilization

Water resources and power

Land management

Mineral resources

Po Ll ution control and abatement
Recreatioral resources

Alr transportation

Water <ransportation

Ground <ransgportation

Cther commerce

Cormunicy develcpment and housing, including rural
Zducation and manpower

Healzth

Inccme security

Jeterans benefi=zs and services
General goverrment

Grants

Transfers

woans

Miscellaneous Variables

Tozal household payrell

State ind local government payroll

Federal government payroll

Military payroll

7otal earaings by place of work

Cormuters income

Tatal earnings by place of resid.nce
Proper-y incomz2

Transfar payments

focial insurance payment

Persovial income

Myl=i-‘ob holders

In—ccmmuters

Civilian persons employed by place of residence
Civilian labor force

Clwillan unemployment

Tronsper=arion and trade output (17 sectors)
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The coefficients of the equations in the model are estimated by
ordinary least squares procedﬁres. using pooled cross—section and
time-series data for the years 1970-74. The parameters are
estimated using each county (or region) 2s an observation; that is,
there ig a separate equation for each industry but the same
coefficients are used for a given industry in all regions. The
decision to estimate coefficients with cross—section data is based
on the hypothesis that both over time and across regions the same
industries show the same basic economic behavior. In other words,
the regional values of the estimated variables are a function of
various other regional variables and their long-run behavioral
relationship 1s assumed to remain stable. However, in order to
capture the influence of those intangible economic, political and
environmental conditions which are characteristic of a region but
are not explicitly specified in the equations, regional estimates
are corrected by a unique constant. In general, final estimates of
regional economic activity are produced by adding to each forecast
variable the value of residuals derived from OLS estimation
procedures. The unique constant for a region with favorable
economic or envirommental conditions over the historic period, for
example, would be positive.

The model's structure is recursive; supply and demand data
associated with year t are used :o0 forecast variables in year t+l.
The output block contains the principal driving equations of the

model from which employment, population, earnings, personal income
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and various components of regional final demand -- consumption,
government expenditures, investment and foreign trade ~— are derived.

All dependent variables in the model's equations are expressed

in terms of reglonal shares of national totals rather than regional

levels qf output, employment, etc. This approach reduces serial
correlation in coefficient estimates while still providing a
straightforward means of estimating economic activity in forecast
periods through the scaling of regional shares to exogenous national !
control totals. National controls are derived from INFORUM, the ]
interindustry input-output model developed by Professor Clopper
Almon, Jr. of the University of Maryland.l In addition to
producing more reliable coefficient estimates, forecasting regional
economic activity in terms of shares provides two additional ‘ ]
advantages. First, the procedure ensures consistency with more

reliable aggregate natjional forecasts and thus provides the required

stability for generating long-term regional projections. Second, it
expands the range of appliéations which may be undertaken with the
model; exogenously specified policy impacts can be input through
either the regional or national components of the model.

MRMI is one of the most extensively documented multiregional

models in existence. Additional information about its theoretical

lsee Clopper Almon, Jr. et al, 1985: Interindustry Forecasts
of the American Economy. Lexington, Mass: Lexington Books, 1974.
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structure, data sources, and estimating procedures may be found in

1
several references.

2.3 Simulation of Regional Development Impacts

The indirect and induced impacts of public or private sector
projects are calculated using the model by comparing a "perturbed”or
impact forecast, which incorporates direct impacts attributable to
the project, to a baseline forecast. The baseline forecast is
constructed by first specifying a macroeconomic forecast, which
consists of projections of gross national product, labor force,
population, government spending and other variables. These
projections are, in turn, the primary input data to INFORUM, the

interindustry model that produces national control totals by

1See, for example, Curtis C. Harris, Jr., The Urban Economies,
1985: A Multiregional, Multi-Industry Forecasting Model.
Lexington, MA: Lexington Books, 1973; Curtis C. Harris, Jr. and
Frank E. Hopkins, Locational Analysis: An Inter-regional
Econometric Model of Agriculture, Mining, Manufacturing and
Services. Lexington, MA: Lexingtcn Books, 1972; Curtis C. Harris,
Jr., Regional Economic Effects of Alternative Highway Systems.
Canbridge, MA: Ballinger Publishing Co., 1974; Curtis C. Harris,
Jr., "New Developments and Extensions of the Multiregional
Multi-Industry Forecasting Model™, Journal of Regional Science,
20:159-172, 1980.
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industry and major economic indicator for MRMI. The regional
baseline forecast results simply by constraining the MRMI's model's
industry forecasts, aggregated over all regions, to the national
control totals.

Procedures for developing the impact forecast vary according to
the type of policy change being incorporated. While changes in
policy at the natfonal level require respecification of the
macroeconomic and national interindustry forecasts, policy
inftiatives at the regional level usually do not, as investment
associated with the latter is typically considered to represent a
transfer of resources rather than a net addition to total national
wealth. This procedure, it should be noted, implicitly assumes that
transfers of economic activity among various industry sectors at the
national level are not required to support the investment, le. a
given regional investment does not significantly change the
distribution of total U.S. demand for the goods and services it

: produces. While in some cases, such as the construction of the s
~ Interstate Highway System, this assumption 1s probably invalid, it
1s not likely to introduce significant errors into regional iif

forecasts in most applicatioms. -

Regional forecasts are "perturbed” by adding the direct impacts
for a given year to the appropriate items in the regional data base
before the data are used as lagged independent variables in the

following year's output equations. To explaln this procedure,

coustder a project that impacts only one construction sector, {, in
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a single region over a specifled time period. The dollar magnitudes
of these direct impacts are estimated outside of the model
framework, usually from sources familiar with project construction.
These calculations result Iin a vector of construction dollars,
C1'<C11€12“")’ that will be spent in the region {n addition

to those expenditures that are already anticipated for that sector
in the baseline forecast. The construction {ncrement for vear t,

A Cit' is therefore added to the value of construction, Cit'
estimated by the model for sector { and year t before the next
year's forecast {s made. As construction {s a component of total
regional demand, and as the latter is a lagged independent variable
fn fndustry output equations, an exogenous change to construction in
year t impacts output and other economic variables in year t+l. The
differences in economic activity {n year t+l between estimates i{n
the baseline forecast and estimates in the forecast using the
modified lagged input data constitute the indirect and induced
impacts associated with the direct construction i{mpact in year t.
These conceptg are {llustrated In Figur-: 2-6.

Clearly, most projects directly impact several econom:c
activities and regions over time. However, the procedure for
incorporating these impacts is, in principle, the same. Rather than
adding a direct impact estimate to a single economic activity, a
vector of impact estimates 1s added to specifled sectors in
appropriate regions for each year. In ather words, the added

complex{ty {s merely an accounting rather than methodological

problem.
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CHAPTER 3

INPUT REQUIREMENTS FOR SIMULATING REGIONAL
DEVELOPMENT IMPACTS

.

Projections of regional development {mpacts through a modeling
framework such as MRMI are only as reliable as the data used to
drive and perturb the model. While data need not be developed to
estimate model coefficlents (to "customi.e” the model to the region
under study, so to speax), input requirements for forecasting with
MRMI remain, as both national data and reglonal direct impact data
must be developed for scenarios. This chipter details these
requirements and introduces definitional considerations that must be

followed in the data development stages ia order to produce

reasonable impact estimates.
3.1 Major Input Requirements
3.1.1 Considerations in Developing National Controls

As discussed in Chapter 2, regional tiseline and impact

forecasts require a set of national contrels to enable MRMI

estimates of regional shares to be converted ts levels of economic
and demographic activity. These national controls are derived fn a
two—stage process whereby first, a macrceconomic forecast Is
developed and then a national inter~industry forecast {s made. As
an existing national Input-output model, "NFORIM, is used to derive

the latter, major data development activit{es at the national level
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involve macroeconomic forecasting and the conversion of INFORUM
projections into a form compatible with data definitions in MRMI.

The macroeconomic forecast required for INFORUM is not a true
macroeconomic forecast in ftself as this national Inter—-industry
model contains an endogenous macroeconomic component. Rather, the
exogenous forecast consists of a set of projections of key
parameters which are subsequently used to constrain the INFORUM
macro to prescribed growth rates. As few as a dozen key
macroeconomic series must ‘e developed for this purpose.

Before projecting the:e series, however, it {s necessary to
determine whether a single set of national controls are appropriate
for both baseline and impact scenarios. For most applications, a
single set of national controls, and thus a single macroeconomic
forecast, is used in all regional scenarios. This follows from the
assumption that regional development activities, whether publically
or privately fnitfated, usually fovolve a transfer of national
resources from one region to another rather than a net addition to
national wealth. Thus, the ifmpacts that result from Investing, say,
$1 bfllion in a given region occur as the difference between
economic activity in the region with the investment and economic
activity in the region had the $1 billion been invested elsewhere.
This is an important assumption to consider, for if the national
economic consequences of regional economic development activities
are misspecified as an increase in natlonal wealth, comparative

regional benefits will be overstated.
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There are occasions when macroeconomic growth estimates should

be different for baseline and‘impact scenarios, but these are
usually large-scale multiregional projects which are a:companied by
changes in revenue~producing policies at the state or ‘ederal
government level. For example, an evaluation »f the National System
of Interstate and Defense Highways would require changing the
macroeconomic forecast for the impact scenario to incorporate
revenue-producing policies (gasoline excise taxes) adopted by the
federal government in conjunction with th: constructinn of the
highway system. In general, however, projects requiriag
respecification of macroeconomic activity are rare.

INFORUM requirements for macroeconomic gufdelines for
developing national interindustry projections are few. The set of
variables projected exogenously In the evaluation of the Coosa River
Navigation Project consisted of the following:

o population

o households

o percentage of househclds with age of head 25-34

o government spending (both federal and state and local)

o per capita disposal income

o labor force

o military employment

o civilian employment (total, farm, non-farm, government)
Though few variables are exogenously speciflied and most of these

variables are published in governmert and private sector forecasts,
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typical forecasting horizons associated with the evaluation of Corps
projects severely limit the number of data sources that can he used
to develop macroeconomic projections, as most long-term forecasts
extend only to 1990 or 2000. Very long-term forecasts of several of
the macgoeconomic varlables required for INFORUM are, however,
published by :he Bureau of Economic Analysis, U.S. Department of
Commerce.1 O' her variables not available from this source must be
extracted from other forecasts or projected independently using
simple estimated relationships between the desired variables and
long-term data series that are available. Examples of these
procedures, used in the eviluation of the Coosa River Navigation -
Project, are given in Appendix I.

Some additional points to remember when forecasting

macroeconomic zrowth are a3 follows: i e

o All dollar values must be expressed in 1972 dollars to be
consis-ent with INFORUM input requirements; appropriate
deflators are avallable from the U.S. Department of Commerce
Survey of Current Business series.

- o Macroeconomic projections may be specified Iin ten-year
i intervals; INFORUM will interpolate intervening year values
automatically.

o As OBERS projections extend only to the year 2030, project
evaluations which use a longer planning horizon must be
based 1 pon macroeconomic estimates extrapolated from this

[ ] point in time; no comparable alternative projections have

‘ been fcund upon which to base a macroeconomic forecast.

IRureau of Fconomic Analvsts, 1980 OBERS BEA Regional

Projections. Volume l: Metndology, Concepts and State Data. U.S. ]
Department of Commerce, Washington, D.C., July 1981. DA

-42~

K
K




N Te e e

While the considerations for developing a macroeconomic driver

for the national inter-lndustfy model seem extensive, it should be
noted that the “accuracy” of such forecasts {s not critical,
particularly when a single set of natlonal controls ts used to
generatq‘regional baseline and impact forecasts. This is so for two
reasons. First, as regional development Impacts are calculated by
comparing an i{mpact to a baseline scenario, it {s more {mportant
that the national contexts associated with each are consistent with
each other in a relative rather than absolute sense. Second,
forecasting horizons longer than 10 to 15 years from the present
accumulate so much error that even the most careful specifications
of macroeconomic parameters cannot be expected to yileld more than
educated guesses about the long-term outlook for the U.S. economy.
Structural changes in the U.S. economy, which are more or less
inevitable but still cannot be anticipated, and international
conflicts or other catastrophic events that could occur over the
period will likely charge the economy significantly but in a way
which, at present, Is indeterminant.

Procedures for converting INFORUM output into a form compatible
with MRMI input requirements are stralght-forward. For output,
personal consumption expenditures, defense and other variables,
200-sector detail at the national level is aggregated to 104-sector
detail for MRMI. Equipment and employment estimates must be
expanded to 73 and 108 sectors, respectively. All dollar values are

converted from 1977 to 1976 dollars. As user interaction Is not
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required at this stage, further elaboration about the methodology 1is

not necessary.
3.1.2 Form and Structure of Regional Impact Data

If MRMI is to provide reasonable estimates of regional
development benefits, {mpact data must be consistent with variable
definitions in the model because coefficient estimates are based
upon rigid conventions {mposed upon the data. In formulating
scenarios, It {s the users responsibility for providing direcr
{mpacts data. MRMI calculates the indirect and induced impacts
assoclated with these direct stimull to reglonal economies. As
dicussed in the previous chapter, the model characterizes regional
economies in terms of distinct sectors which are groupings of 2, 3
and 4-digit SIC industries and in terms of variables such as output,
employment, payrolls, etc. Dollar data are expressed in thousands
of 1976 dollars while demographic data (e.g., employment,
population, etc.) are actuals.

Typically, the evaluation of regional development {mpacts
Involves two phases of the project under investigation: one related
to construction and the other to the operation of the project.
Direct impacts assoclated with each phase usually affect different
sectors of the model.

When characterizing the construction phases of the project,
direct {mpacts should be expressed in terms of construction and

coguipment expenditures. Construction expenditures, as defined i{n
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the model, account for a1ll expenditures e<ceprt equipment purchases.
A total of 26 expenditure categories are reccgnized, fncluding 17
private and 9 public constructinn citegories. Waterway construction
would fmpact Public Construction - Water Sysrems ‘Section 24), for
example., While the equinment expenditure component of the model
recognizes 73 expendliture categories, it {s Importiars to note rhat
direct equipment expenditure Impacts are assocluarted with the buvers
of equipment, not the producers. Thuwn, direct fmpacts associated
with waterway constructicen Increment Egulpw o nt Purchasing Sector 65
- Buses, Waterways, and Pipelines.

Note that direct {mpacts 4re asscciared with expenditure
categories rather than employment, as in other nodels. MRMI is
structured such that direct employrent iumpacis sssocliated with
construction and equipment expenditures are consejuences of these
expenditures through employmen: equations In che model. Thus, the
development of direct fmpact data during the construction phase of
the project 1: straigh:forward, {avolving only the mapping nf
expenditure data into appropriate consttuction :nd »qaipmens
sectors. As the model projects reglonal ecoromi: activity on an
annual basis, direct i{mpict data must be oxpressed in annual terms
in order for MRMI to caiculate rre ind'rect and {nduced impacts
correctly.

Direct Impacts assoclated wi:zh the operational phase of the

project are generally much more varlaple in terms of s5ectors aed

economic variadles affecred, ard are oocent ! i ly opeadont 1o the




nature of the project under consideration. Waterway projects, for
example, can affect transportation costs, revenues of coupeting -
transportation modes, ‘onsumption expenditures for recreation and
other variables, once they are operating. These impacts in turn
. affect location rents fand hence output), output and personal
consumption expenditures. Only one "constant” {mpact-type can be
: associated with the operational phase -- operation, maintenance and
equipment replacement expend res. For a federal project, such as
a waterway, equipment replacement expenditures are allocated to the

same equipment expenditure sector as in the construction phase,

because the buyer is still the warerway. Operation and maintenance

expenditures (for labor, etc.) are allocated to Federal Government

4 v-.‘

—

Expenditures - Sector 1l: Water Transportation. Again, all direct

impacts associated with the operational phase of the project are

expressed In annual terms.

3.2 Defining Impact Regions and {ts

Effect on Input Data Requirements -

The MRMI data base and forecasting routines are "regionally
exhaustive” in that the model projects economic and demographic

activity for all regions of the Unf{ted States. The regions {t

considers comprise 3,103 counties or 585 St3As and non~SMSA portion
of BEA economic areas, depending upon the version of the model being
used. lmpact reglons may be Individual counties or economic areas,

or aggregations of them. Usually the individual economies of each

PP S Y
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multipliers, mis-allocated direct impacts will be transmitted

through the local economies incorrectly, biasing indirect and

{nduced impacts from their "correct” values.

If a single reglion comprises the impact area and if impacts are
highly lgcalized, the incorporation of direct impacts into the model
is straightforward, involving the allocation of all expenditures and
structural changes to the region. Usually, however, the i{mpact
areas are multi-county conglomerations, requiring some allocation
rule for distributing direct i{mpacts.

While no hard-and-fast rules can be suggested for distributing
impacts, an "adaptlive” decision process can be followed to
approximate the di{stribution. It consists of the following steps:

(1) Allocate direct impacts by type (construction

expenditures, equipment investment, etc.) between the
directly impacted region and other regions {n the model.
(Not all direct impacts are local.) The decislon-rule for
allocating impacts between these regions could be:

(a) arbitary

(b) baszd upon Iinformation in the project description

(c) based on distributional mandates in enabling or
appropriation legislation

(d) based on the characteristics of goods or services
required ({.e., certain equipment requirements
culled from project documentation may be
speclalized and unavailable in directly impacted
regions; a good example of this i{s the many
components used to construct nuclear power plants
which are rarely available in host regions)

(2) For direct impacts in local or directly {mpacted areas:

(a) Define a “"probable fmpact area”™ using a simple
decislon rule; eoy., for a project located in a
single county, delineate the probable impact area as
the host county ind all adjacent counties (which may
only be a part of the entire Impact area).
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(b) Evaluate the economies of each county in the probable
{mpact area to determine -heir present capacities and
their potential for proviiing the required goods or
services. Counties unable to meet project demands
should be eliminated from the allocation procedure
(but not from the direct fmpact area). Other
counties could possibly be substituted for those
eliminated.

(¢) Distribute direct fmpacts to ellgible counties using
economic or demographic p oxfes such as output,
employment or population, i1s weighting factors.

(3) For allocating direct impacts to non-local areas:
(a) Allocate impacts to these regions using appropriate

economic or demograpnic proxies as weighring factors,
or

(b) 1If the origins of required goods or materials are
known, allocate this subset of direct {mpacts
deterministically and distribute the remaining
{mpacts by method 3(a).

It must be emphasized that the above declision-rules are
adaptive and are subject to ad hoc changes as the situation
dictates. In many cases, the most simple -minded apprnach may be
perfectly adequate although some senstivi-y testing with different
allocations may be appropriate at this st .ge before regional fmpact
forecasts are made. If different allocat:on formulas vield
significantly different direct {mpact dist-{butions and the
“correct” distribution cannot be distirguished, it might be
appropriate to undertake several Impact forocasts to “bracket” the
distribution of indirect and inducea impact es' !mates.

Note that the allccation of direct i pact: for the cperaticnal

phase of the project 1is usvally less probiermatic, wiven that the

project has been conceived to achleve cortain obicetives (oup.,
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reducing transportation costs between various nodes in the region).
Some allocation procedures may still be necessary, however. In the
evaluation of the Coosa River Navigation Project, which assessed the
regional development benefits of opening the Coosa River to water
transportation between Mortgomery and Gadsden, Alabama, direct
operating lmpacts and their allocations consisted of the following:

(1) Reduced transportation costs for shipping specified
commodities between origin-destination pairs -- here,
directly impacted regions were identified from project
documentation, and no allocation rules were necessary.

(2) Increased output from the Water Transportation sector --
the total estimated Increase in output was allocated to
Water Transportation output in counties comprising the
origin-destination palrs according to shipping projections
in project documentation.

(3) Decreased output in the Railroad sector -— Increases in
Water Transportation output in origin-destination counties
were subtracted from Rallroad sector output in the same
counties.

(4) Decreased Electric Ut{lities output caused by the
installatfon of locks into existing hydropower dams --
output was subtracted from counties where revenues from
power generated by the dams were received.

In this case, reglions directly impacted were determined more from
project documentation and simple allocations than any sophisticated
methodological procedure.

An Iimportant practice to adopt when allocating direct impacts

to regions Is to maintain a strict accounting scheme relative to the
national controls {mposed upon the forecast. The significance of

this can be illustrated by a simple example.

Consider a project that fnapacts a single region, A (Figure

31-1). Tn thls case, the model would he contigured to recognlize the







economies of region A and region B, an aggregation of all other

reglons in the U.S. Now assume that both the baseline and impact

AL tos

scenarios were constrained to {dentical national control forecasts "

and that the only direct impacts attributable to the project were

v .
e tantale et

construction outlays in the host reglon. Procedures for 2¥¥
incorporating direct impacts into model forecasts require us to add ’ '
the construction expenditures, C(t), for the year t to the

construction expenditure sector associated with the host region.

But to be consistent with the common national economic scenario, we

are compelled to subtract C(t) from the construction expenditure

sector of the rest of United States region at the same time, since

the identical national forecasts imply no net increase in

corstruction expenditures in the national economy. This is an

important point, for failure to account for these implicit ol
inter-regional transfers can distort the model's indirect and
induced impact estimates.

Obviously, the accounting for transfers becomes more
complicated when the situation is generalized to several impacted
regions and sectors in typical impact forecasts. Furthermore, these
"negative impacts” (transfers) must often, themselves, be allocated
among several regions. In addition, the sum of direct i{mpact
transfers need not equal zero i1f alternative national economic
scenarios are specified for baseline and impact forecasts at the

regional level. But the accounting principles in this situation are

the same, and if they are followed will produce consistent regional
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forecasts. An example of a strict accounting regimen for allocating

several types of direct impacts to sever.l reglons is shown in

Figure 3-2.

3.3 Data Sources for Direct Impact Estimates

MRMI's data requirements for calculating {ndirect and induced
impacts from direct impact estimates are fewer than other models
because the model is supported by an extensive, built-in data base
for all countiles and economic areas in the U.S5. 1ts sole data needs
are direct impact estimates which may be obtained from primary or
secondary sources.

In the Coosa River Navigation Project, most direct impact
estimates were provided by the Corps. For the coanstruction phase of
the project, construction and equipment expenditure data were culled
from the General Design Memorandum for the project. Operational
impacts, which consisted of transportation cost savings and revenue
impacts on the water and rail transportation sectors, were derived
from a traffic survey of potential users conducted by the Corps.

In the absence of impact data specifically developed for the
project under study itself, several secondary data sources may be
available relating to similar previously-evaluated projects,
although, at times, the transfer of data to the new economic context
may not be appropriate. As the data requirements for estimating
regional impact scenarios are so small, however, direct engineering

and survey estimates are the best sources for generating reliable

forecasts.

.53~

et
— b e g

A s a — Ana A s 2

alaa & 3 os i

.;.,-.,.q
- 4




Sample Accounting Scheme for Incorporating Direct Impacts

Impacted Sector:

Figure 3-2

Sector #: Units:

County/Region Name

hl

(region 1)
(region 2)
(region 3)

(region n)
Rest-of-nation

Total Impact on
National Economy

1980

475
87

56

30
-1,760

0

1981 1982 1983 1984 ...
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3.4 Consistency Considerations for Incorporating

Direct Impact Data

This section of the chapter is essentiallv a structured
overview of the consistency issues that must be considered when
formulating baseline and impact scenarios for evaluation using MRMI.

1. National control forecasts for the multiregional model
require the specification of one or more macroeconomic scenarios,
each consisting of projections of as few as a dozen key
macroeconomic parameters. A sample set of these parameters have
been given in Section 3.1.1, and candidate sources and techniques
for estimating macroeconomic activity over long-term planning and
evaluation horizons have been identified. Dollar estimates of
macroeconomic activity must be deflated to 1972 dollars to satisfy
the input requirements of INFORUM, the national input—output model
that generates national controls for all of the variables forecast
by the MRMI model. Key macroeconomic series need only be projected
at ten year intervals over the forecasting period as annual values
are interpolated automatically by INFORI™.

2. Direct regional impact data arc¢ incorporated by
incrementing appropriate sectors in the model by the impact before
forecasting the following year's economic activity. Impact data
must therefore be consistent with definitional conventions in the
model and, in the case of dollar estimates, must be expressed in

1976 dollars. As the model produces annual forecasts, impact data
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must also be annualized. When direct impacts involve the purchase
of goods or services, economic activity of the purchaser is changed
to characterize the {mpacts.

3. A flexible, consistent allocation procedure must be
developed to distribute direct impacts among the individual
economies that comprise the impact regions. As the distribution
direct impacts can influence the magnitude and incidence of indirect
and induced impacts, several impact forecasts may be appropriate,
particularly if the "true” distribution cannot be inferred. An
example of an adaptive procedure for distributing direct impacts
among host regions is provided in Section 3.2.

4. The allocation of direct impacts among regions must be
consistent in relation to the national contexts in which the
baseline and impact scenarios have been formulated. In other words,
the Interregional transfer of resources must be recognized in the
allocation procedures for regional impact estimates to be
consistent. An accounting scheme was devised in Section 3.3 to
ensure consistency at this level.

5. Actual data requirements for calculating regional
development impacts using MRMI are minimal since an extensive
economic data base is already Incorporated into the model. Only
direct impact estimates, obtainable from engineering and survey
data, or from secondary sources, must be developed to simulate
regional economies with and without the proposed project.

If these steps are f llowed, consistent and reliable estimates
of the indirect and induced impacts of project construction and

operation will be generated by the model.
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CHAPTER 4

I EXECUTION OF MRMI AND INTERPRETATION
OF MODEL OUTFUT
The regional economic baseline and impact forecasts are end
l . results of a multi-step data processing exercise. They require at
least one macroeconomic and one inter-industry forecast plus

additional processing tasks to introduce impacts into the regional

-
Y] economies. This chapter outlines the steps that are necessary to

complete these tasks. It then reviews the form and structure of the

model's output and finally describes various programming aids that
) are available for interpreting the forecasts.

4.1 An Overview of MRMI Run Procedures

v — -
2 \e

MRMI forecasts are incrementally produced by successively
completing distinct data development and data processing tasks.
While the tasks themselves are reviewed here sequentially, it is
important to note that some tasks can be performed simultaneously,
reducing the time required to generata the forecasts. An outline
and explanation of the procedure follows:

(1) Project key macroeconomic series to constrain INFORUM
national inter~industry projections. This task does not
require data processing capabilities unless fairly
sophisticated forecasting techniques are used. Usually,
macroeconomic series are either extrapolated from existing

» : trends or are projected using very simple relationships to
other series. Both of these techniques can be programmed
into a hand-held calculator. The resulting series are
passed to INFORUM for further processing.

-57-

c .
.

P - . . ~ . B . . . .
et e et I




(2) Generate a naticnal iInter-industry forecast to produce
national control totals for MRMI. This task must be
performed by the INFORUM consulting group at the
University of Marvland and {s essentially a "black box"” in -
the modeling sequence.

(3) Convert the national inter-industry forecast into a
national control file for MRMI. This task involves
running two programs. The first merges to two major
output files from INFORUM and deflates dollar estimates
from 1977 to 1976 dollars. The second aggregates
200-sector detail from INFORUM forecasts to 104 sectors
and expands forecasts to 73 and %6 sectors respectively.
The outcome is a national control file structured
identically to MRMI's regional data files containing

) national estimates of all regional variables in the data
’ base.

(4) Configure the model into a form that recognizes the

regions that are to be evaluated. This is a

“housekeeping” task onlv and involves the identification

of all counties or economic areas in the various impact
) regions, and the aggregation of all other counties into a
"rest-of-nation” region. The latter step is undertaken
mainly to achieve economies of operation. The actual
identification of impact regions for analysis purposes is
not made until the analveis programs are directed to treat
them as such. All sub-regional economies that were
explicitlv 1denti ied by *he user (not aggregated into the
“rest-of-nat.on . region) are allowed to function
interdependently to preserve the multiregional nature of
the uwodel.

(5) Generate a haseline regional forecast. The model is

! essentially indeperndent of the parameters that govern its
operation, 1.e. no source code changes have to be made to
customize the model to specific applications. All
relevant information concerning the scenario is contained
in a "set-up” file which informs the program about the

> beginning and end vears of the forecast, the number of
regions to he processed, the forecast files (years) to be
retained (all others are scratched), and the names of
input and output files that have to be attached for the
model to run. Input files consist of:

» (a) a "coetflefents”™ file for the model's cquatfons
(LY o Tratios” tile tor internal calenlations
(c) a national contenl tile
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(d) a "residuals” file to callibrate forecasts to regional
) conditions
] (e) a file of national input-output coefficients for
internal calculations
(f) a "lag-year” file of complete regpional data, which
serves as an input file for the current year forecast

. Output files consist of a "ratfos” file for the last year
. . of the forecast, and the files containing the regional
forecasts of selected forecast years.

(6) Develop direct impact data and allocate the data to the
county or economic area economies that make up the impact
regions. These issues have been covered at length in the

C: previous chapter. After the data have been made
compatible with conventions in the model and impacts have
been spatially allocated to counties or economic areas,
they must be entered into a data file so that direct
impacts can be incorporated into the impact scenario.
Rigid coding formats are not required when inputting the
data because the data must be reprocessed to effect the
overlay of direct impact estimates onto their counterparts
in the lag-year data base.

(7) Generate an impact forecast. Run procedures for
generating an impact forecast are nearly identical to
those of the baseline forecast. Input files are identical -
(unless a second national control file has been developed
for the impact scenario) and output files are renamed to
permit the distinction of scenarios for later comparative
analyses. The only change is that MRMI must be "stalled"”
just as it is about to start processing for the next
forecast year so that direct impact data can be overlayed
onto the new lag-year file. This procedure can be
performed manually by stopping the model after each year's
forecast is complete, adding the direct impacts to the
lag-year file, running out another year's forecast, and so
on. It can also be performed automatically by activating
a subroutine in the model.

P (8) Analyze the model's output. Because MRMI forecasts so

- much data, regional forecasts are not directly
interpretable from unprocessed output files. Several

. programs have been developed to facilitate the analysis

task. Both model output and analytical aids are discussed
in subsequent sections of this chapter.
While the procedures for developing regional forecasts appear ]
; imposing, they are, In fact, quite straightforward. Programmer '
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interaction with the model itself is minimal and analysis programs

make it relatively easy to retrieve and display data from the
model’'s data base.

The model currently resides on a Prime 550 mini-computer.
Execution time varies with the number of regions and years but can
be approximated by assuming a unit execution time to be 0.1 minute

per region and year.

4.2 Output from the Model

Output generated by the model is a series of cross—-sectional
data bases, each containing measures of economic and demographic
activity for all regions explicitly recognized by the model for a
single year (Figure 4-1). Each data base is a separate data file
(written in binary) and the user has the option of selecting which
files (forecast years) to keep. Because of its recursive nature,
the model must produce a complete data file every year of the
forecast to generate input data for the next forecast year. But as
soon as their functions are performed, the files are scratched to
minimize storage requirements. About 23 K-bytes of storage are
required for each region for each year of the forecast. A complete

data dictionary for the regional data is given in Table 4-1 and 4-2.

4.3 Programming Aids for Interpreting Model Output

Because of the sheer size ot the data base, several programming

aids have been developed to facilitate the analysis of forecasts.
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Structure of the MRMI Model's Output Data

Region 1
daéa

Region 2

data

-

Reaion n

data

Region 1

data

Reaqion 2

dat%

Region n

Figure 4-1

Forecast vear 1 (t;)

Forecast vear (tp)

Forecast vear m {(t.)
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Table 4-1

Data Dictionary for Variables in MRMI's Regional
i Data Basel

1. HEADER RECORD

Sequence Format Description
1 16 Forecast year
2 16 Sequence number
3 16 SMSA code
4 16 BEA economic area
5 16 FIPS state code
-— 6 16 FIPS county code
w 7 A6 State name
8 SA6 County name
2. NUMERICAL DATA
® Sequence Variable_§9;2 Description
1 - Land area
2 - Factor (internal use only)
3-106 1-104 Domestic output by 104 industry -
ﬁ sectors
107 105 Sum of output
- , 108-211 1-104 Payrolls (earnings) by 104
g {ndustry sectors
; 212 105 Household payroll
Ei 213 106 State & local government payroll
b 214 107 Federal government payroll
215 108 Military payroll
216 109 Total earnings by place of work
217 110 Commuters income
218 111 Total earinings by place of
residence
A 219 112 Property {ncome
220 113 Transfer payments
3 221 114 Social Insurance payment
» 222 115 Personal income
%I 223-226 1-4 White population by 4 age cohorts
. 227-2170 5-8 Non-white population by 4 age
. cohorts
1 231-234 9-12 White deaths by 4 age cohorts
: 235-008 13-16 Non-white deaths hy 4 age cohorts
] 239 17 White births
240 18 Non-white hirthe
241 19 Taotal population




2.

Table 4-1 (cont'd)

Data Dictionary for Variable in MRMI's
Regional Data Basel

NUMERICAL DATA (cont'd)

Sequence Variable No.?2
242-345 1-104
346 105
347 106
348 107
349 108
350 109
351 110
352 111
353 112
354 113
355 114
356 115
357-460 1-104
461 105
462-565 1-104
566 105
567-639 1~73
640 74
641-666 1-26
667 27
668 1
669-804 -
805-908 1-104
909 105
910-103 1-104
1014~1016 105-107
1017 108
1018~1039 1-22
1240 23

Description

Employment by 104 industry sectors
Household employment

State & local government
employment

Federal government employment
Military emplovment

Sum of employment by place of work
Multi—~job holders

In—-commuters

Net commuters (out minus in)
Civilian persons employed by place
of residence

Civilian labor force

Civil{an unemployment

POE by 104 industry sectors
Sum of PCE

Defense expenditures by 104
industry sectors
Sum of defense

Equipment purchases by 73 sectors
Sum of equipment investment

Construction expenditures by 26
types
Sum of construction

Agriculture land value
Internal use only

Exports by 104 industry sectors
Sum of exports

Competitive {mports by 104
industry sectors
Non-competitive imports
Sum of impo-ts

Federal government expenditures
by function

State and local government
expenditures
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Table 4-1 (cont'd)

Data Dic:ionary for Variables {n MRMI'sg
Regional Data Basel

2. NUMERICAL DATA (cont'd)

Sequence

1041

1042-1118

1119-1222

1223-1326

1327-1343

1344-1447

Variable No.2

24

1-104

Description

Sum of federal government
expenditures

Blank

Total demand by 104 industry
sectors

Internal use only

Transportation and trade output by
17 (88-104) sectors.

Internal use only

Ipollar values are expressed in thousands of 1976 dollars.
Non-dollar values (for demographic variables) are actuals. A
glossary defining the economic variables in MRMI is given in

Appendix II.

2Refer to sector definitions in Table 4~2 to associate variable
numbers to specific sectors

3The in-commuters field is blank in economic area data bases.
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TABLE 4-2
SECTORE IN THE MRMI FOFECASTING MCDCL
Sector NO. Industry SIC Codes
1 Livestock 072, 074, 013, 0193, PTO1l4
2 Crops 011, 012, pTOl4, 0192, 0199, 071, O
3 Forestry 08
4 Fishery 09
5 Iron & Ferroalloy Ores Mining 101, 106
6 Nonferrous Metal Ores Mining 102, 1063, 104, 105, 108, 109
7 Coal Mining 11, 12
8 Crude Petroleum & Natural Gas 13, -138
9 Stone, Clay, Chemical & Fertilizert
Mining 14
10 Ordnance
11 Meat Products 201
12 Dairy Products 202
13 Canned & Frozen Products 203
14 Grain Mill Products 204
15 Beverages 208
16 Miscellaneous Food Products 205, 206, 207, 209
17 Tobacco Products 21
18 Fabrics & Yarn 221, 222, 223, 224, 226, 228
19 Miscellaneous Textiles 227, 229
20 Apparel & Knitting 225, 23-239
21 Miscellaneous Fabricated Textiles 239
2 Lumber & Wood Products 24
23 TFurniture & Fixtures 25
24 Pulp & Paper Mills 261, 262, 263
2S5 Paper Products 264, 265, 266
26 Printing & Publishing 27
27 Industrial Chemicals 281
28 Plastics & Synthetics 282
29 Drugs 283
30 Cleaning & Toilet Preparations 284
31 Paints & Allied Products 285
32 Agriculture Chemicals 287
33 Miscellaneous Chemicals 286, 289
34 Petroleum Refining 29
35 Tires & Tubes 301
36 Miscellaneous Rubber Products 302, 303, 306
37 Plastic Products 307
38 Leather & Leather Products 31
39 Stone, Clay & Glass Products 32
40 Iron & Steel 331, 332, 3391, 3399
41 Copper 3331, 334, 3351, 3362
42 Aluminum 3334, 3352, 3361
43 Miscellaneous Non-Ferrtous Metals 3332, 3333, 3339, 3356, 3357, 3369,
44 Metal Containers 341, 3491
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sy =y~ oy
;> .
: j
. AT s 4= (Cont'd) -
' Sector Nw. Industry TABLE 4-2 (Cent'd) s1c ~odes
’P 45 Heacing, Plumbing, Stamping & k
Screw Products 343, 345, 346 ]
46 Structural Metal Products 344 1
7 Miscellareous Fakricated Mezal ]
Products 342, 347, 348, 349, -349: -
‘ 48 =Zngines a Turbines 381
. 49 Fara Sguigment 352 :
[ - S0 Constractison Mining Zquizmen= 383 s
- 51 Metal. Working Machinery 384 <
- 52 Industrial Machinery 388, 3%6 .
! <3 ffice & Ccrmputer Machines 3¢7 .
54 CSerw7ice Industry Machires 3s8
2% M:ouscellareous Machinery 3tga
26 Zlectrical Apparatus & Transmissicn
. Iguaipment inl, 362
{ 27 Heusenrold Appliances 382
€8 =Zlactric Lighting & Wiring IZjulirment JEd
* 29 Rad:o, T.V. & Cormunication Zgulpment JRZ, 365
20 Elec=ronic Ccrmponents €7
8. Miscellaneous ZTlectrical Items 1683
€2 Motor Vehicles 37L
X A3 Arrcrafs & Par=s 372 -
Y 84 Railrcad Zguirment 374
93 Miscellanecus Transportaticn Zqu.gment vz, 3Te, 3T
86 Scientific & Medical Instruments 3al, 282, 384
67 Courical, Fhoto EZcuigment & Tlocks 323, 385, 386, 387
68 Miscellanecus Manufactur.ng 39
629 Ccrmunication 48 - T
70 TSlactric Thilities 421, 4931, 4933
. 71 Gas Trilities 492, 49132
- 72 dater & Sanitars Sercices 4394, 495, 466, 497
- 71 Tinance 60,61, 82, A7
- 74 ZInsurance 63, 64
78 Real Zstate 65, -€36, 66 T
76 FHo=els i Cther lodging Places 70
77 Persoral a ZTepair Serwvices 72, 76, -769
78 3usiness Services 73, 769, 81, 89, -372
79 Autcrmobile Resairs 7t
20 Amusements & Recrea%tion . -8, 7°
1 Medical Servwices 80
2 =Zducaticnal & Nonprcfit Cryanizat:ions 32, 84, £, 892
i 83 Post Cfiice
T 34 Federal Govermment EZnterprises
. §5 State &% lccal Govermment Intergrises .
. 8€ Ccnstruct:ion 138, 1z, 16, 17, 6%6
87 Maintenance Construction :
88 Ra.lroad Transportaticn 40, 474
8¢ dures & local Trangportatoon 41 .

30 Trucking § Warehcusing 42, 473 K
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TA3LEZ 4-2 (Cont'd)

Construction bv Tvve

Private Constriacticn

-
[o JRVEIN 0 REEN RN VR UL R - WU N T L

PR S o e
S NV ST NI

Mulc
Hotels, motels, cabin

Res. additions and alterations
Industrial

Cffices

Stores, restaurants and garages
Religious

Educational, private

Hospital, private

rarm

0il and gas drilling

Railroad

Televhone and <elegranm

Electric utilities

Pipeline and cgas utilities
Miscellaneous, private

Purlic Constuction

8
co

-

Milicary

Conservation and develocrmen
Highways

>:blic educational

Public health

Sewer svstems

Water systems

Housing and urban develcrment
Miscellaneocus, public
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) , TABLE 4-2 (Cznt'd)

Federal Govermment Sxpenditures bv Munction

Naticnal defense, excluding contraci procurement
Internaticnal affairs and finance
Space research and technology
Farm inccmes stabilization

dater resources and power

Land management

Mineral rescurces

Pollution control and abatement
Recreational rescurces

Alr transportation

Water transportation

Ground transportation

Other ccomerce

Community development and housing, including raral
Education and marpower

Health

Income security

Veterans tenefits and services
General government

Grants

Transfers

Loans

NI 0O VO JIMhvbd WNICFPO YD 9 Vb WP

S S S T R N T I N R R T T

b Miscellanecus Var:zables

Total nousehold zayroll

tate and local government pavroll

Federal government payroll

Military payrecll

Total earnings by place of work

Ccomuters income

Total earnings by place of residence

Propexrty inccme

Transfer payments

Social insurance payment

Personal inccme

Multi-job holders

in-commuters

Civilian persons employed zv Dlace of res:dence
. Civilian labor force

Civilian unemployment

Transpor-ation and trade output (17 sectors)
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At present, these programs must be customized slightly for each
application so that correct regions or regional aggregations are
retrieved. Modifications to the source code involve only changes to
DATA, DIMENSION and file reference statements. One of the analysis
programs (GENREG.FORT) is completely interactive, allowing the user
greater flexibility for choosing regions, economic variables and
forecast years to analyze. Two of these programs analyze the
baseline and impact forecasts individually, 1.e. they estimate
activity levels in selected regions allowing the user to assess the
economic characteristics of the regions and to compare these
activity levels with other forecasts or historical data. The other
two programs take output optionally generated from the first two and
compare the impact to baseline scenarios over prescribed economic
indicators. Source code for the programs i{s written in FORTRAN. A
brief description of each follows.

GENIND.FORT: This program retrieves pre-specified general
economic indicators from the regional data base for selected years
and for the major regional aggregates under study. The economic
activity of each region is then displayed in tabular form (Table
4-3), one for each region. The extracted serles provide a good
analytical base for evaluating and verifying model forecasts. The
user has the option of generating an on-line data file of the
tabulated results which can be used subsequently by one of the

comparison programs.
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GENREG.FOPT: This program retrieves and displays forecasts of
user—selected economic i{ndicators, regions or regional aggregates
and forecast years. The program is the primary analysis tool for
MRMI and sample procedures for selecting data series are shown in
Table 4-4. The user has several options in addition to the choice
of region, economic indicator and forecast year:

o the progran will compute growth rates for all economic
variables, as well as activity levels, {f desired;

o 1industry and regional aggregates can be retrieved from the
data base; and

o a data file of the extracted series can be created during
the run for later comparative analysis runs.

Sample output from this program is shown in Table 4-5.

COMPARE.GENIND.FORT: This program reads selected indicators

from the baseline and impact forecasts and displays the net impacts
of the project under {investigation. Two Input data files are
required, representing the impact and bascline files, respectively.
These files must be compatible files generated, at the user's
option, from identical runs of GENIND.FORT on the impact and
baseline data files. The program displays net impacts (impact
activity levels minus baseline activity levels) in tabular form
similar to the output generated by GENIND.FORT (Table 4-6).

COMPARE.GENREG.FORT: The function of this program is similar

to that of COMPARF.GENIND.FORT except that the progrum processes
summary ot peacrated by CENRECOFORT. The awer wnpplies only fhe

file names contafning summary indicators trom the bavelline and
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Sample Run Procedures for Cperating LZNREG.FORT

I8 THIS A BASELINE IR IMPACT SCENARIC?
BASELINE
INPUT REGICN TYPE - COUNTY OR REGIONAL AGCGREGATES

COUNTY
TNPUT MUMBER CF RECICNS TC BE FROCESSED (MAX:=1r)

< .

INPUT CCUNTY SEGUENCE NUMEERS ASSOCIATED WITH £ACH REZION

UP TC 1o COUNTIES CAN 2E AGGREGATED TOQGETHEY INTOD A RETICN (ONE RESIODN -
SEPAxATE COUNTIES IN REGION 2Y A SPACE OR CCMMA
AND €ND ALL LINES WITH A SLASKH(/)
1,5,7,3/
5; 22,28/
a5, 25,87

IO YOU HISH TO NAME ALL REGIONS™
AL sfitag
REDICN !
RECICN 2
RETIIN 3
RECICN 2
WEZICN S

TNPUT NQ. OF YARIABLES TO ©E PRCCESSED
2/

INPUT THEIR NAMES (ONE PER LINE)
QU ?Dl‘l'r

EMOLQVMENT

INPUT THE NUMBER OF INDUSTRIES CR INDUSTRY AGCREIGATES "D 2E PRQCESCSED (A =1O)

2/
NPT ZZTTOR NUMBER(S) ASSOCIATED WITH EACH INDUSTRY LF WNDUSTRY A&
IMAN=Z0), INPUT ONE INDUSTRY PER LINE.SEPARATE SECTOR NUMBERS 2V A
C7 CCMMA & END ALL LINES WITH A SLASH
-4.
ry
-53/
-7:/
38 -94y
72 -7%/
78 - :/
B86.877
35 -:i02y
NPT ONAMES OF SECTCOR QR SECTOR GROUPS (™Max 232 THAN. .
AC-ICULTURE ,FOR. . FISHERIES
MINTNG
MANUFLCTUIRING
PURLIC UTTLITIES
TRANSPORTATION
EINANCE, INS.,REAL ESTATE
CERUICES
CONSTRUCTION
WHOLESALE & RETAIL TRADE
TNPUT NO. OF YEARS T3 2E PROCEZZED AND YEARS (ALL TN CONME LINE)
SEPARATE ENTRIES B8Y A SPACE QR COMMA AND END wi™H A SLASH(/1
2,:980,1885,1990/
DO YOU WANT GROWTH RATES?

Uy 2> (N v
¢+ B

‘.lES

D0 YOU WANT A FILE SAVED FOR A COMPARISON RUN?
‘I’ES

INPUT FILINAME -73-

CCMPARE _REGIONL-S




Table 4-4 (Cont'd)

OPTIONS FOR THIS RUN Tuy, SEP 02 18e2

THIS 15 A BASELINE SCENARID AT THE COUNTY LEVEL CCR S REGIONG. ]
REGICN NUMBERS ARE:

REGION NUMBER  COUNTY C2DE(S) \

___________________________ ﬂ

! 1 < 7 a 1

2 13 p

2 22 2g 3¢ - |

a ‘0 .

N 2  ag 4o ;

SIRECASTS COR: .

CUTPUT :

EMBLOY™ENT
ARE BEING ORCCEESSED FCR 7=E FILLOWING INDUSTRIES!

INDUSTRY MAME JECTCR NUMBERS

1 AGRICULTURE ,FOR. . FISKERIES 1 z 2 4

2 MINING 5 it 7 3 3

3 MANUFACTURING O troo12 L2 tdo1s T2 s
20 2y 22 22 a4 22 25 2T g I3
S 31 32 32 Z& 2= 3 37 2 It
40 4y 42 a3 2a 4S5 a5 47 &g ac .
<o <S¢ s 83 Ta gL Sp L7 T2 =g
60 ! GBI G3 €4 G§T 5% 7 =2

4 PUBLIC UTILITIES 58 "o Ty T2

S TRANSPORTATICN 2 3¢ 9o 91 1232 92 34

8 FINANCE, INS. ,REAL ESTATE 73 74 7S

7 SERVICES 7 77 78 79 80 g! @2z

8 CONSTRUCTION 86 87

g WHOLESALE & RETAIL TRADE §S S6 97 28 88 100 ID: 102 1023 2%

(INCLUDING GROWTH RATES)

THE 3 FORECAST PERICDS BEING ANALVYIED ARE!
1980 1888 (CSo

A FILE IS SEING SAVED FOR & COMPARISIN RUN

CALLED CCMPARE_REGIONI-S

oK~

-74~
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P

impact forecasts. The net impacts for those regions and sectors
analyzed by GENREG.FORT are then displayed in a table similar to
that produced by that program (Tahle 4-7).

For specialized evialuation needs that cannot be handled by
these programs, othe software must be developed to retrieve and
display or analzye selected series. However, as the structure 1is
identical for all regions such that variables can be located easily,

the retrieval of data is straightforward and should cause no problem

&

to users with some programming experience. Source code for analvsis

programs described in this section is given in Section 4.4.

4.4 Source Code for Analysis Programs
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GEMIND.FORT

PARAMETER NYEAR=7

REAL#4 NAME

INTEGER#4 NWORD

COMMON/REGDAT /REGAGG (4.39,7) ,REG(39,7)

COMMON/GRONTH/GRO(38,3), [DATE(3, 2)

COMMON/ INDAT /IR, IDC(5) NAME(9) , AREA . FAL, USC(1425)

COMMON/GRP /VACOEF ( 104)

COMMON/NAMES/RNAM(4,8) , SECNAM(38,8)

DIMENSION INUM(10,3)

DATA REGAGG/1092#0./

DATA INUM/1,8,11,19,26,28.51,58,59.61,
$2,49,296,310,329,350,359,1402,0,0,
#3993,0,0,0,0:0,0,0,0,0/

CALL DEFILE(B, 'URBSYS)PERRIZSNAMER, ’,0,0.0)

CALL DEFILE(S, ‘URBSYS)PERRIEDVALUE_ADDED, *,0.0,0)

CALL ATRAN(I1,41, ‘HARRISOALADALABS, 40, 0)

CALL ATRAN(12,41, ‘HARRISIALAYALABSE, ‘,0,0)

CALL ATRAN(13,41, "HARRISYALADALABS, ',0,0)

CALL ATRAN(14,41, "HARRISIALADALABE, " +0,0)

CALL ATRAN(1S,41, 'HARRISYALAYALAB7, ' +0,0)

CALL ATRAN(16,41, "HARRISIALAZALABS, ', 0,0)

CALL ATRAN{(17,41, ‘HARRIS>ALASALABS, ’,0,0)

CALL DEFILE(19, 'URBSYS>KEY_SERIES_BASE_MARIO.CPER,’.0,20,0)

CALL DEFILE(18, ‘URBSYS BASE_REPORT.MAR10.CPER, ,0,20,0)

NWORD=LOC (USC(1445))-LOC(IYR)+2

READ(8,100) ((RNAMI1,J),J=1,8B),1=1,4)

FORMAT (BA4)

READ(B,100) ((SECNAM(I,J),J=1,8),1=1,38)

READ(S,101) VACOEF

FORMAT(SF10.0)

PROCESS REGIONAL DATA

DO 1 ICNTY=1,74

NU=10

IFLAG=1

ZERO DQUT BUFFER

o] Y J=1.,7

DO S 1=1.39

REG(T,J)=0.

CONTINUE

READ COUNTY DATA FOR ALL FORECAST YEARS
DO 10 I=1,NYEAR

NUMYR=1

NU=NU+1

ICHK=-1

CALL ATRAN(NU,Z2,NWORD.,IYR,ICHK)
AGGREGATE SECTOR DETAIL

CALL AGGSEC (NUMYR,NYEAR)

AGGREGATE TQ REGIONS

IF(IFLAG.LT.0) GO T0 18
IFLAG=-1 - 19
00 1S K=1,3

.!!H-!-l!--I!l!!l!lllllllll—---.-........__,trf,Tv -
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200

30
Z¢

wn

wn

L aNLF G Aty Bl L .

IFCIDCCY)Y LEQ.INUMOYLX )Y CO 70 17

CONT INUE

CONTINUE

K=4

CONT INUE

NR=K

CONTINUE

CALL AGGREG(NUMYR,NYERR,NR)

CONTINUE

CONT INUE

DO 20 NR=1,4

CALL REPORTI(NYEAR.NR)

DO 30 I=1,38

WRITE(19,200) (REGAGG(NRW I J)»d=1e 7)) (GROMTV J) U211, 3)
FORMAT(SE!3.7?

CONTINUE

CONTINUE

CALL DEFILE(D,0,3,3.,0:

CALL ATRAN(SS,8%5,0,0.0)

sSToP

END

SUBROUTINE AGGREG(IK. NYEAR,NR)
COMMON/RECDAT/REGAGG(4.3%. 7). REG(3S. 7)
SCALE=1.

IF{NR.EG.3) SCALE=1000.

DO 5 I=1,38
REGAGG(NR,I,IK)=REGACGI(NR, I, [K)+REG(I ,IK)/SCALE
CONTINUE

REGAGG(NR, 39, IX)=REGI(3S, 1K)

RETURN

END

SUBROUTINE AGGSEC!(IK,NYEAR)

REAL #4 NAME

INTEGER#2Z FCEC,LSEC

COMMON/ INDAT/IYR,IDC(S) .NAME(9),AREA,FAC,USC(1445)
COMMON/REGDAT/REGAGG(4,39,7),REG(3S,7)
COMMON/GRP/VACOEF (104)

DIMENSION FSEC(8),LSEC(B}.COMP(4)

DATA FSEC/1.5.86,106.,88.95,73,76/,
# SEC/4,9,87.68,94.104,75,82/

DATA COMP/1.0082735,1.16281,1.185638,1.0396384/

AGGREGATE QUTPUT & EMPLOYMENT TO 8 MAJOR SECTORS

0o S 1=1.8

K1=FSEC(I)

KZ={.5EC(TI)

DO 10 J=K1.,K2
REG(I.IK)=REG(],IK)+USC(])
REG(:i+G,IK)=REG(I+8,1KI+USC(J+239)
CONT INUE

CONTINUE

REG(9.IK)=USC(10S)
REG(1B,[K)=USC(248)

AR0D PUBLIC UTILITIES T2 TRANSPRRTATICN
DO 11 J=68,72

REG(S, IX)=REG(S, [¥)+ysl (D)
REG(14,IK)=REG(14, IX)+1GL1 1+1029)
TONTINUE

AGGREGATE PQPULATION TQ ACF COHORTZ & RACE r.OHCRTS

-0~

20 (5 J=r.a

A
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1=18+J
REG(I,1K)=USC(J+220)+USC(J+224)
REG(23, 1K) =REG(23, IK)+USC(J+220)
REG(24,IK)=REG (24, IK)+USC(J+224)

1S CONTINUE
REG(25,IK)=REG(23,IK)+REG(24, 1K) -
REG(26, IK)=USC(352) i
REG(27,1K)=USC(353) =
REG(28,IK)=USC(354) i
DG 20 I=1,5
REG(1+28,1K)=USC(1+215)

20 CONTINUE
REG(34,I1K)=USC(459)
REG(36, 1K) =USC(1038)
REG(37,IK)=USC(1039)
REG(38,IK)=USC(564)
REG(39,1K)=FLOAT(IYR)

£ . ,
VLR PPy

FORNN

oo

CALCULATE GROSS REGIONAL PRODUCT

DO 25 I=1,104
REG(3S5, IK)=REG(3S, IK)+USC (1) #VACOEF (1) ‘
25 CONTINUE ]
DO 26 I=1,4 -
K=104+1 ;
REG (35, IK)=REG(35, IK)+COMP (1) #USC(105+K) P
26 CONTINUE o
RETURN '
END
SUBROUTINE REPORT(NYEAR,NR)
REAL#8 THOUS,AMILL,ACTUAL.DOLLAR,DEMOG
COMMON/REGDAT/REGAGG(4,39,7),57(39,7) .
COMMON/NAMES/RNAM (8,8) , SECNAM( 38, 8) :
COMMON/GROWTH/GRO(38,3), IDATE(3,2)
DIMENSION LYEAR(7),IISEC(3)
DATA IISEC/1,3,7/
DATA THOUS/ 'THOUSAND ‘7, AMILL/’ MILLION’/,
+ACTUAL/*  ACTUAL’/
DO 1 J=1.7
DO 1 K=1,39
ST(K,J)=REGAGG (NR.K, J)
! CONTINUE
DOLLAR=THOUS
DEMOG=ACTUAL
IF(NR.NE.3) GO TD 2
DOLLAR=AMILL
DEMOG= THOUS

2 CONTINUE
g CALCULATE ANNUAL GROMWTH RATES FOR SELECTED YEARS
- CALL RATER(IISEC)
E WRITE OUY HEADERS FOR REGIONAL SUMMARIES
C

WRITE(18,200)
200 FORMRWT(///.,4BX, 'REGIONAL SUMMARIES OF KEV ECONOMIC INDICATORS'.
#6X, ‘BASELINE SCENARIOD’,/,8BX.,45('-"))
WRITE(18,201) (RNAM(NR,J),J=1,8)
201 FORMAT(53X,8A4)
DO 10 I=1,NYEAR
LYEAR(I)=IFIX(ST(38.1))
10 CONTINUE -81-
WRITE(18,211)
211 FORMAT(104X. "ANNUAL GRIWTH RATES() ‘)




202 FORMAT(9X, 'UARIABLE NAME ', 10X, 7(8Y,14),3(2%, 12, =, 12.,2X),
#/,9%, 130 =), 10X, 7(BX, 4( =" )) . 3(2X,5( =), 2%))
WRITE(18,203) DOLLAR
203 FORMAT(‘ QUTPUT (’,AB,‘S OF 76%)")
DO 1S5 I=1.9
WRITE(18,204) (SECNAM(I,J),J=1,8),(8T(1,4).J=1,7),
'(GRU(I!J)-J=113)
204 FORMAT(1X.BA4,7F10.C.3(F6.2,3X))
15  CONTINUE
WRITE(18,209) DEMOG
209 FORMAT(/,’ EMPLOYMENT (‘.AB.'S)")
D0 16 1=10.18
WRITE(18,204) (SECNAM(I,J).J=1,8),(ST(I,J),J=1,7),
#(GRO(I, 41, J=1,3)
16 CONTINUE
WRITE(18,205) DEMOG
205 FORMAT(/,’ DEMOGRAPHICS ('.AB,'S)")
DO 17 1=19,28
WRITE(18,208) (SECNAM(1.J).J=1,8),(ST(1.4),J=1,7),
«(GRO(1.,J),4=21,3)
17 CONTINUE
WRITE(18,206) DOLLAR
206 FORMAT(/,' INCOME (’,A8,’'S OF 76%) ')
DO 18 1=29,35
WRITE(18,204) (SECNAM(I,J),J=1,8),(ST(I.J).J=1,7),
‘(GRO(IIJ)1J=113)
18  CONTINUE
WRITE(18.207) DOLLAR
207 FORMAT(/,' GOVERNMENT EXPENDITURES'./,
#3X,’(',A8,'S OF 76%) !
D0 19 1:=36.38
WRITE(18,204) (SECNAM(1,J),J=1,8),(ST(1,J).,4=1.7),
#(GRO(I,J),J=1,3) -
19 CONTINUE
WRITE(18,199) RS
199 FORMAT(//) e

C .

C  ZERO OUT ST-MATRIX BEFORE NEXT USE o

c e
DO 25 J=1.7 =
DO 26 I=1,33

ST(I1.,J)=0, ' -
26 CONTINUE -
25  CONTINUE S

RETURN R

END _

SUBROUTINE RATER(ISEC)

INTEGER#Z CENTZ20,CENTZ1.,CENT

COMMON/REGDAT/REGAGG(4.39,7),5T(39,7)

COMMON/GROWTH/GRO(28,3), IDATE(3,2)

DIMENSION ISEC(3)

DATA CENTZ20/1900/.CENTZ1/2000/

L i

‘

a s's’a

N=-1
DO 10 I=1.7 e
K=1+1 DR
M=N+] Sele
DO 11 J=K,3 R
M=M+(J=-1)

JJ=ISEC(J)

T1=ISEC(D)

YEAR=ST(39,J1)-5T(39,11) Ry
YEAR=1./YEAR -82- L
CENT=CENTZO B
IF(IFIX(ST(39,11)).GT.1999) CENT=CENTZ]

IDATE(M, 1) =IFIX(ST(39,11)}-CENT

e e - .,
DR IR I I Gl |




CER S e . ‘—'-lvll..-l-. —_p ll!'l..m~ - PN g " . e e aee S aven aen Jeen e e e M ———— ey

» IDATE(M,2)=IFIX(ST(38,4J1)-CENT
DO 12 L=1,38
GRO(L,M)=0.
IF(ST(L,11).NE.O.) GRO(L.M)=100.%(((ST(L,JJ)/ST(L,11))
SHRYEAR)-1.) _
‘ 12 CONTINUE
ﬂ 11 CONTINUE -

10 CONTINUE
RETURN

- END

gy

Py
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GENREG.FORT

REAL$4 NAME

INTEGER#2 ENDER,FLAG,FSAY,REGREG, FYEAR, CENMAP , RTRACK
INTEGER#4 NWORD
COMMON/PARAM/KODE , NUMREG , NECIND . IGROUP ,BLANK . ISTOP,
*ENDER ., SCALE, IFGRO,MULTI, ISCEN,FLAG,FSAV
COMMON/NAMES/SECNAM(3.11),GRPNAM(10,7) ,REGNAM(10,9),
#CENNAM(9,4), INDEX(11), INDER(3)
COMMON/AREAS/ICODE(10,10) ,REGREG(10) ,KNTREG(10)
COMMON/ INDUS/LGROUP (10,60 ,NLGRP(10), IND104(3)
COMMON/YEARS/NUMYR, IYEAR(10),YEAR(10) ,FYEAR(10),
*LYEAR(10) ,NYEARS

COMMON/ INDAT/IYR, IDC(S),NAME(3) ,AREA,FAC,USC(1445)
COMMON/MAPS/CENMAP(10,3) ,RTRACK (10)
COMMON/REGOUT/RUAR(10,30,10)
COMMON/FGRMS/FORM(63) , FORGRO(63) .RTYPE(20) ., DATER(4)
DATA INDEX/Z,2.3.1,2.3,3,3%2,3/

DATA CENMAP/1,8.11,:5,26,28,51,58.53.61,
¢2,49,296.310,339,350.359,1402,0,9,

+9899,940/

DATA CENNAM/'REGI','ON 1','} WA',‘TERW':’AY C’,'0RRI’,
+'DOR T ‘,'REGI','ON 2’,'2 MA’,"JOR ‘', ‘TRAD’.,
# ING ', 'PART', 'NERS'.,’ ‘y'REGI‘»’ON 3','0 RE','ST Q',
#'F UN’,"ITED’, " 8TA’, 'TES ‘.’ ‘v 'REGI'.'ON 8',’! RE’',
+'ST 0','F AL', "ABAM’, 'A v e s

DATA BLANK/ - '/, IFGRQ/1/.1STOP/0O/,ENDER/C/,

#SCALE/1./. ISCEN/-1/
DATA ICODE/100%0/, RTRACK/10%#0/,RVAR/3000%0./,
#LGROUP/600#0/
NWORD=LOC(USC((445))-LOC(IYR)+2

CALL ATTDEV(1.,1,1,86)

CALL SETUP(INPREG)
MULTI=NUMYR*NeCIND e [GROUP

DOt I=t,74

KODE = 0

IF (ENDER.GE.NUMREG) GU TGO SO

DO 1D IY=1,NUMYR

NU=10+1Y

ICHK=-1

CALL ATRAN(NU.Z,NWORD,IYR, ICHK)

IF(KODE; 10,20, 11

CONTINUE

CALL REGCHKINDRES,IREG)

IF(KODE) 10, 10,11

CONT INUE

CALL AGGSEC ! INDREG.IREG,IY)

CONTINUE

CONT INUE

CONT INUE

15TOP=1

D8 61 I=1.1c

[F(RTRACK{1i.£G.0) 6O TO 61
MAPREG=RTRACK (1)

INT=1

1F (XNTREG (MAPREG) .GT.0) CALL ERRCDE(7,MAPREG)
CALL REPORT(MAPREG, INT.INDREG)

CONTINUE

CALL ATRAN(99,99,0,0,0)

CALL DEFILE(0.0,0.0,0)

5TOP -84-
END

SUBROUTINE SETUP(INDREG)
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99

100

201
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¢CENMAP ., RTRACK
REAL#8 XDAT
COMMON/PARAM/KODE , NUMREG NECIND. IGROUP ,BLANK ., ISTOP,
*ENDER, SCALE, IFGRO,MULTI , ISCEN,FLAG, FSAV
COMMON/NAMES/SECNAM(3,11),GRPNAM(10,7) ,REGNAM(10,9),
*CENNAM(S.,4), INDEX(11), INDER(3)
COMMON/FORMS/FORM(E3) ,FORGRO(B3} ,RTYPE(2Z) . DATER(4)
COMMON/AREAS/ICODE(10,10),REGREG(10) ,KNTREG(10)
COMMON/ INDUS/LGROUP(10,60} ,NLGRP(10),IND104(3)
COMMON/YEARS/NUMYR,IYEAR(10),YEAR(10) ,FYEAR(10)
#LYEAR(10),NYEARS

COMMON/MAPS/CENMAP(10,3),RTRACK(10)

DIMENSION SEC(11),INDSEC(11) . UNITS(8,6) HERDO(Z).
*HEAD1(12) ,HEADZ2(7,2),HEAD3(7,2),CTYPE(2) . FNAM(ZU)

DATA CENTZ0/1900/,CENT21/2000/.ANS/'NO'/,BASE/ "BASE "/,
#COUNTY/ 'COUN‘/
DATA SEC/'QUTP','PAYR’,’ENMPL’','PCE ‘,'DEFE’, EGUI’.
*#’'CONS’, "EXPO', 'IMPO', 'DEMAR', 'XCV '/
DATA INDSEC/0.105,238,354,459,564,638,802,3807:

#1116,0/
DATA UNITS/’(THO’,“USAN’,’DS Q','F 76°','$)
L ‘! fe/(MILY,LION', 'S OF, ' 76%7, ")
4’ I’I I'I(JOBI'IS) I'l I'l l'
+’ ! ‘y“(THO’, "USAN’,’DS G, 'F J0','85)
L ! ‘y'(THO",‘USAN‘,'DS Q’,'F 76','$ &
+’ALS .7 ‘y(MILT,LIONY, 'S OF’, 7 763, & T',‘HOUS',

+ANDS ‘', ) s

DATA HEADOG/ (/771 sy '/

DATA HEADt/’ CO’',’QSA ‘', 'RIVE', 'R NA’, 'VIGA','TION",
#' PRO,VJECT " 'S’y "X 8RR 'AL1,
DATA HEADZ/‘KEY ', 'ECON’,’OMIC‘,’ IND’, "ICAT’,’'ORS""‘,

: ) e [ LA (PSP S g —
¢/, , - _———— -———— ,

glo=try 1y

DATA HEAD3/‘ AN‘,'NUAL’.‘ GRO',‘'WTH ', ‘RATE’.’S
./, R e R A T e T APy

8- fre 1y '/

DATA NAMEF/1/.ERROR/"2222'/,A/'A*/,FSAV/L/
XDAT=DATESA(DATER)

CALL DATESA(DATER)

INDREG=1

WRITE(1,200)

FORMAT(’ IS THIS A BASELINE OR IMPACT SCENARIO?')

READ(1,838) RTYPE
FORMAT(2A4)
IF(RTYPE(!).EQ.BASE) ISCEN=1

FORMAT (A4)
WRITE(1,201)

FORMAT (' INPUT REGION TYPE - COUNTY OR REGIONAL AGGREGATES®)

READ(1,39) CTYPE
KSCALE=1

IF(CTYPE(1).NE.COUNTY) INDREG=2
IF({INDREG.LT.Z) GD TD SO

KSCALE=1

SCALE=1!.

NUMREG:=4

NREG=NUMREG- !

D0 80 I:=1.NREG

D0 61 J=1.,10

IF(CENMAP(J,1),EQ.0}) GO TO &2
ICODE(1.J)=CENMAP(J. 1)

CONTINUE -Bh-
J=11

CONT INUE

L
e




a0 SONTINUE
NEGREG(4) =55
ICODE(3,1)=-88

» DO B3 I=!,NUMREG
KNTREG([)=REGREG( D)
DO 64 J=1.9
REGNAM (L J) =CENNAM( ., 1)
64 TONTINUE
q REGREG(I)=-REGREG(I)
A

€3 CONTINUE
30 70 2
50 TONTINUE
301 CONTINUE
FLAG=!
WRITE(1,202)
202 FORMAT( " INPUT NUMBER OF REGIONS TO BE PROCESSED (MAX:=10)")
READ(1,#) NUMREG
KPASS=NUMREG
IFINUMRED.GT.10) CALL ERRCDE(1.KPASS)
IF(FLAG.LT.O0) GO TO 301!
WRITE(:,203)
202 FORMAT(* INPUT COUNTY SEGUENCE NUMBERS ASSOCIATED HWITH -,
+'CACH REGION‘,/," UP TO 10 COUNTIES CAN BE AGGREGATED TQGETHER ',
! ¢ INTO A4 REGION (DONE REGION PER LINE) ./,
+ ' GSEPARATE COUNTIES IN REGION BY A SPACE QR COMMA ./,
*' AND END ALL LINES WITH A SLASH(/) ')
DO 10 I=1!,NUMREG
READ(1,#) CICODEC(I J),J=1,10)
DO 1t J=1.10
IFCICODE(ILNIY.LT.O) GO TO 301
IF(ICQPE(I,J).EG.O) GO TO 15
11 CONTINUE
J=11
13 CCNTINUE
REGREG(I)=J-1
KNTREG(I)=REGREG( I}
10 CONTINUE

3 IROAREEEE AR

1..t'r4if;r

302 CONTINUE
WRITE(1,204)
204 FORMAT(' DO YOU WISH 7D NAME ALL REGIONS? )
READ(1,100) ANSWER
[F(ANSWER.NE.ANS) GO TO 65
NAMEF=~1
00 82 I=1,NUMREG
TF(REGREG(I).EG.! 60 70 382

GO 70 56 ‘
92 CONTINUE

GO TO 65 :
66  CONTINLE ]

WRITE(!.205)
205 FORMAT (' INFUT NAME OF COUNTY AGGREGATES. ./,

#° SINGLE CCUNTY REGIONS WILL BE NAMED AUTOMATICALLY') ‘ )

65 TONTINUE o
00 12 I=1,NUMREG .

[F (NAMEF.GT.0) GO TO §7 R,

TF(RECREG(I).EQ.1Y GO TO :C e
57 CONTINUE ol
SEAG(LL 101 IREGNAM LT gy, 02, Q)
10! FORMAT(3A4:
30 68 ::1.9
TEIREGNAM(T . JV L EQLERRAOR) G0 T o7
66  CONTINUE
REGREG( [ :=-SEGRE
12 CONTINUE

\ -H6-
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303

2086

207

307

102

69

18
19

W™

304

20

CONT INUE

FLAG=1

WRITE(1,2086)

FORMAT(‘ INPUT NO. OF VARIABLES TO BE PROCESSED )
READ(1,#) NECIND

MRITE(1,207)

FORMAT( INPUT THEIR NAMES (ONE PER LINE) ')
DO 3 I=1,NECIND

CONTINUE

FLAG=1

DD 6 J=1,11

SECNAM( I, J) =BLANK

CONTINUE

READ(1,102) (SECNAM(I, J).J=1,3)

FORMAT (3A4)

DO 4 J=1,11

IF(SECNAM(1,1) .EB.SEC(J)) GO TO 8

CONTINUE

CALL ERRCDE(Z,1)

IF(FLAG.LT.0) GO TO 307

CONTINUE

IND104(I)=[NDSEC(J)

INDER(1)=INDEX(J)

L= INDEX(J)

IF(NECIND.LT.2) GO TO 69

IF(SECNAM(I,1) ,EQ.SEC(6).0R.SECNAM(I,1) . EG.SEC(7)
».OR.SECNAM(I,1) .EG.SEC(11)) CALL ERRCDE(3,1)
IF(FLAG.LT.0) GO TO 303

CONTINUE

DO 9 K=1,8

SECNAM(I  K+L)=UNITS(K,KSCALE) s

CONTINUE

IF(J.NE.3) GO 70O 19

DO 18 K=1.8
SECNAM{I,K+L)=UNITS(K,KSCALE+2)
CONTINUE

CONTINUE

IF(J.NE.11) GO TO 3

DO 27 K=1.,8
SECNAM(I.K+L)=UNITS(K,KSCALE+4)
CONTINUE

CONTINUE

CONTINUE

FLAG=1

WRITE(1,208)

FORMAT(/ INPUT THE NUMBER OF INDUSTRIES OR INDUSTRY ‘.
#' AGGREGATES TO BE PROCESSED (MAX=10) ")

READ(1,#) IGROUP

KPASS=1GROUP

IF(IGROUP.GT.10) CALL ERRCDE(4,KPASS)

IF(FLAG.LT.0O) GO TO 304

WRITE(1,209)

FORMAT (" INPUT SECTOR NUMBER(S) ASSOCIATED WITH EACH’,
#' [NDUSTRY OR INDUSTRY AGGREGATE.,’ ./,’ (MAX:=60). ,
*#/ INPUT ONE INDUSTRY PER LINE,SEPARATE SECTOR NUMBERS ',
#' BY A SPACE’,/,’ OR COMMA & END ALL LINES WITH A SLASH"?
DO S I=t,IGROUP

READC],#) (LGROUP(I,J) ., J=1,60)

Do 70 J=1,60

IF(LGROUP(¢I,J).EQ.-1) GO TQ 304

CONTINUE -87 -
KPASS=NLGRP(I)

~AY FPUOURAMIR ST URASC
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CONTINUE

CONTINUE
WRITE(L,Z210)

FORMAT (" INPUT NAMES OF SECTOR OR SECTOR GROUPS (MAX 28 CHAR.) !}

DO 7 I=t,IGROUP

READ(1, 103 (GRPNAM(TI. 1), U=t T)
FORMAT (7A4)

DO 7! J=1.7
IF(GRPNAM(I,J).EG.ERROR) GO TO 305
CONTINUE

CONTINUE

CONTINUE

FLAG=1

WRITE(L.Z11)

FORMAT(’ INPUT NO. OF YEARS 70 BE PROCESSED AND YEARRS ‘.
+ (ALL ON ONE LINE) ./,  SEPARATE ENTRIES 2Y A SPACE OR ',
+ COMMA AND END WITH A SLASH(/) ")

READ(1,#) NUMYR, (IYEARCI),I=1,NUMYR)

X PASS=NUMYR

[F{NUMYR.GT.10) CALL ERRLCIE(S,KPASS)

(F(FLAG.LT.O) GO TO 306

20 7Z I=t,10

CFOIYEARCI) LE@.O) GO 70 73

CONTINUE

g 10 74

CONTINUE

K=1I-1

IF(X.NE.NUMYR) CALL ERRCDE(E.,I)

[F(FLAG.LT.O0) GO TO 306

CONTINUE

CALL CPENF

DO 20 I=¢,63
EORM( 1) =BLANK
FORGRO (1) =BLANK
CONTINUE

K=0

DO 2! i:1.7

K=K+1

FORMUK) <HEADO (1)
FORGRO (K ) =HEADO(])
CONTINUE

CENUMYR 4

D0 2 I=t.L

K=K+1
FORM(K ) =BLANK
FORGRO (X =BLANK
CONTINUE

DO I3 =117

KoiK !
CORMIK Y sHEAD ! (]
FURGRC UK ) THEADL (]
CONT INUE

LINIMY QD

DI 24 Js1.7

2009 Il
K=K+
FORMOK) =BLANK

FLRNORO(K ) =BL ANK

CANT TNUE -uf-

nnote 1=y, 7

T e vv == 4




L FORM(K) =HEADZ(1,J)
FORGRO(K ) =HEAD3 (1. J)
26 CONTINUE

4 24 CONTINUE
9
L c
WRITE(1,212)
,‘ 212 FORMAT(' DO YOU WANT GROWTH RATES? ')

READ(1,100) ANSKER

IF(ANSWER.EQ.ANS) GO TQ 40

IFGRO=-1FGRO

NYEARS=NUMYR-1

DO 30 I=1,NYEARS

CENT=CENT20

IF(IYEAR(I).GT.1899) CENT=CENTZ!

FYEAR(T1)=IYEAR(I)-CENT

[FCIYEAR(I+1).GT.1989) CENT=CENTZ!

LYEAR(I) =IYEAR(I+1)-CENT

YEAR(I)=1./FLOAT(IVEAR(I+1)-IYEAR(I))
30 CONTINUE

CENT=CENTZ0

IFCIYEAR(1).GT.19898) CENT=CENTZ!

FYEAR(NUMYR) =IYEAR(1}-CENT

IF(IYEAR(NUMYR) .GT.1989) CENT=CENTZ!

LYEAR(NUMYR) = IYEAR (NUMYR)-CENT

YEAR(NUMYR) =1./FLOAT(IYEAR(NUMYR) ~IYEAR(1))

40 CONTINUE
WRITE(1,213)
FORMAT (* DO YOU WANT A FILE SAVED FOR A COMPARISONM RUN™‘)
READ(1.,100) ANSUHER
IF{ANSWER.EB.ANS) GO TO 30
FSAV=-1 -
WRITE(1.,Z214}
214 FQORMAT(’ INPUT FILENAME )
READ(1,104) FNAM
104 FORMAT(20A4)
CALL DEFILE(7.FNAM,80,20,0)
WRITE(7) NUMYR,NUMREG,NECIND.IGROUP
WRITE(T7) (IYEAR(J),»J=1,NUMYR)
DO 20 I=1,NECIND
WRITE(7) (SECNAM(I,J),J=1.11)
so CONTINUE
D0 81 I=1,1GROUP
WRITE(7)(GRPNAM(I,J) 1 d=1.7)
EN CONTINUE
80 CONTINUE
WRITE(1,215) DATER
21S FORMAT(//7,30X, 'OPTIONS FOR THIS RUN',SX,3A4,/.30X,200"-"))
WRITE(!1.,216) RTYPE.CTYPE . NUMREG
216 FORMAT(/,'THIS IS A ’',CA4,  SCENARIO AT THE .
*#A4,R2,’ LEVEL FOR ',12," REGIONS.'./,
# 'REGION NUMBERS ARE!",//.BX, 'REGION NUMBER'.
#3), '"COUNTY CODE(S) ', /.,84, 130" ~"),3X,18('~-"))
DO B! I=1.,NUMREG
IF(1.EQ.4.AND.INDREG.GT. 1) GO TO 382
K=KNTREG(I)
WRITE(1,217)1, (ICODE(I,J),J=1.K)
217 FORMAT(12X,13.,8X,10135)
GO 70 81
82 CCNTINUE
WRITE(1.218) !
J18  FORMAT{(12X,12,9X.'ALL DTHER COUNTIES")
81 CONTINUE
WRITE(!,219)
212 FORMAT(/, ‘FORECASTS FORI D)

r
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K=INDER(I)
WRITE(1,220) (SECNAM(I.J),J=1,K)

FORMAT (3(14%,3A4))

CONT INUE

WRITE(1,221)

FORMAT (‘ARE BEING PROCESSED FOR THE FOLLOWING INDUSTRIES: )
WRITE(1,222)
FORMAT(/,2X., * INDUSTRY ‘. 14X, 'NAME *, 16X, ‘SECTOR NUMBERS ‘./.,
*2X,8(7-7),14X,8( =), 16X, 14('="))

DO 84 I=1,IGROUP

K=NLGRP (1)

IF(K.GT.10) GO TO 85

WRITE(1,223) 1,(GRPNAM(I,J),J=1,7),(LGROUP(I,J),J=1,K)
FORMAT (5X,13,5X,7A4,1014)

GO TO 84

CONT INUE

WRITE(1,223) 1. (GRPNAM(I,J),J=1,7), (LGROUP(I.J),J=1,10)
WRITE(1,224) (LGROUP(I.J).J=11.K)

FORMAT (41X,1014)

CONT INUE

IF(IFGRO.GT.0) GO TO 86

WRITE(1,225)

FGRMAT (7, (INCLUDING GROWTH RATES) ‘)

CONT INUE

WRITE(!,226) NUMYR, (IYEAR(I).I=1.NUMYR)
FORMAT(/.'THE ‘.12, ' FORECAST PERIODS SEING ANALYZED ARE:’,
#//,1015)

IF (ANSWER.EB.ANS) GO TO 87

ANSWER=A

NRITE(1,227) ANSWER

FORMAT(/,A2, FILE IS BEING SAVED FOR A COMPARISON RUN‘)
MRITE(1,228) (FNAM(I),I=1,18)

FORMAT( ‘CALLED ’,1BA4)

GO TO 88

CONTINUE

WRITE(1,227) ANSWER

CONT INUE

NRITE(1,231)

FORMAT(//,'0K?’,//)

READ(1,100) ANSWER

IF (ANSWER .NE.ANS) GO TO 89

WRITE(1,229)

FORMAT (/. ‘WAY TO GO, HDSEHEAD! ‘)

CALL ATRAN(S9,99,0.0,0)

CALL DEFILE(0,0,0,0,0)

STOP

CONT INUE

WRITE(!,230)

FORMAT(/,'OK - PROCESSING BEGINS')

RETURN

END

SUBROUTINE ERRCDE (N,K)

INTEGER#2 ENDER.FLAG,FSAY
COMMON/PARAM/KODE . NUMREG, NEC IND, IGROUP ., BLANK , ISTOP,
+ENDER.SCALE, IFGRO,MULTI, ISCEN,FLAG,FSAV

COMMON/NAMES /SECNAM(3,11) ,GRPNAM(10,7) ,REGNAM(10,9),
#CENNAM(9,4), INDEX(11), INDER(D)

GO TO (10,20,30,40,50,60,70),N

CONTINUE

WRITE(1,200) K

FORMAT(’###T00 MANY REGIONS SPECIFIED.’.I4,

*' REGIONS REGUESTED'./, 'WHEN THE MAXIMUM IS 10.s#ss’,
#/, '"REENTER --*)

FLAG=-{ -90-

RETURN

COANY IS
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WRITE(1,201) (SECNAM(K, J),J=1,3)
201 FORMAT( #+#[LLEGAL VARIABLE NAME -- *,3A4, ‘ses’,/,
# 'REENTER ~- *)
FLAG=-1
RETURN
30 CONTINUE
WRITE(1,202) (SECNAM(K, J),J=1,3)
202 FORMAT(’##¥[LLEGAL COMBINATION OF VARIABLES. ‘,3A4./,
© #/MUST BE PROCESSED BY [TSELF BECAUSE SECTOR DEFINITIONS',/.
#°D0 NOT CORRESPOND TO OTHER VARIABLES SPECIFIED.###')
FLAG=-1
RETURN
40  CONTINUE
. WRITE(1,203) K
203 FORMAT(‘###TO0 MANY INDUSTRIES SPECIFIED. ‘.14,
#* INDUSTRIES REGUESTED',/, ‘WHEN MAXIMUM IS 10.%s#)
FLAG=-1
RETURN
SO CONTINUE
WRITE(1,204) K
204 FORMAT('##4T00 MANY YEARS SPECIFIED.’,I4,
#‘ YEARS REGUESTED’,/, ‘NHEN MAXIMUM IS 10.###")
FLAG=~1
RETURN
60  CONTINUE :
WRITE(1,205) K,NUMYR
FORMAT (‘###NUMBER OF FORECAST YEARS INPUT *,
: *‘DOES NOT MATCH NUMBER OF FORECAST YEARS ./,
o #‘SPECIFIED. ONLY',13,’ YEARS HAVE BEEN INPUT -,
3 #'WHEN,13,* WERE SPECIFIED.%#%')
- FLAG=-1
- RETURN
70  CONTINUE
s WRITE(1,206) (REGNAM(K,J),J=1,9)
P 206 FORMAT(’#¥*WARNING: BUFFER NOT FILLED FOR ',
- #9A4,/, 'PRINTED RESULTS FOR THIS REGION ARE *,

o # " INCORRECT . ##% ")
- RETURN
- END

SUBROUTINE OPENF
INTEGER#2 ENDER.FLAG,FYEAR,CENT20,CENT21,CENT,FSAV
L DIMENSION FTIT(4),QTIT(186)
- COMMON/PARAM/KDDE » NUMREG,»NECIND, IGROUP,BLANK, ISTOP,
R #ENDER ., SCALE, IFGRO,MULTI, ISCEN,FLAG,FSAV
COMMON/YEARS/NUMYR, IYEAR(10) . YEAR(10),FYEAR(10),
+YEAR(10) ,NYEARS
DATA FTIT/'HARR', "IS>A’, 'LAYA‘, ‘LR '/
DATA CENT20/1900/,CENT21/2000/,APPEND/ "1 ‘/
CALL DEFILE(6, "URBSYS)PERRIEDGENTST_FILNAM, ',3,0,0)
DO S I=1,186
) GTIT(I)=BLANK
S CONTINUE
IF(ISCEN.LT.0) QTIT(!)=APPEND
DO 10 I=1,NUMYR
CENT=CENT20
IF(IYEAR(]).GT.1999) CENT=CENTZ!
LYR=IYEAR(I)-CENT
IF(LYR.EG.0) GO TO 11
WRITE(B,200)(FTIT(J),J=1,4),LYR. (BTIT(J),J=1.1B)
200 FORMAT(3A4,A2,12,16A4)
GO TO 10
11 CONTINUE
- 201 FORMAT(3A4,AZ,211,16A4) oL
o 10 CONTINUE
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RETURN

END

SUBROUTINE FDEF

INTEGER#2Z ISTAT.FYEAR

DIMENSION FNAM(20)
COMMON/YEARS/NUMYR, IYEAR(10) , YEAR(10) ,FYEAR(10) .
#LYEAR(10) ,NYEARS

1STAT=80

REWIND 6

DO S5 I=1.NUMY

NU=10+1

READ(6,100) FNAM

FORMAT(20A4)

CALL ATRAN(NU.41,FNAM,0,ISTAT}

CONTINUE

RETURN

END

SUBROUTINE CLNGUT(INDREG)

INTEGER*Z CENMAP,RTRACK ,ENDER.FLAG,REGREG,FSAV
COMMON/MAPS/CENMAP(10.3) .RTRACK {10}
COMMON/PARAM/XODE NUMREG,NECIND, IGROUP,BLANK, ISTOP,
#ENDER,SCALE, IFGRO.MULTI, ISCEN,FLAG,FSAV
COMMON/AREAS/ICODE(10,10) ,REGREG(10) KNTREG(10;
D0 10 I=1,!0

IF(RTRACK(I).EQ.0) GO TO 10

MAPREG=RTRACK (1)

INT=]

IF(KNTREG(MAPREG).EB.0) CALL REPORT(MAPREG, INT.INDREG)
CONTINUE

RETURN

END

SUBROUTINE AGGREG(INDREG,IREG,I8,1104,VAR,IY)
INTEGER#Z ENDER.FLAG,REGREG,RTRACK,CENMAP,FSAV
COMMON/PARAM/XQDE . NUMREG NECIND, IGROUP ,BLANK , ISTQP,
#ENDER,SCALE, IFGRO.MULTI, ISCEN,FLAG,FSAV
COMMON/AREAS/ICODE(10,10) ,REGREG(10) .KNTREG(iC?
COMMON/MAPS/CENMAP(10,3),RTRACK(10)
COMMON/REGOUT/RVAR(10,30,10)
K=1104+(18-1)#IGROUP

D0 11 I=1,10

IF(IREG.EQ.RTRACK(I)) GO TO 13

CONTINUE

DO 12 I=1.10

IF(RTRACK(I).EG.0) GO TO !4

CONTINUE

STOP S

CONTINUE

RVAR(I,K,IY)=RVARII . X.,IY}+VAR

N=K#lY

IF(N.LT.MULTI) RETURN

CALL CLNOUT(INDREG)

RETURN

CONTINUE

RVARCI,K,IY)=RVAR([,K.IY)+VAR

RTRACK (1) =1REC

RETURN

END

SUBROUTINE AGGSEC(INDREG.IREG,IV)

INTEGER#2 ENDER.FLAG,FSAV

REAL#4 NAME

COMMON/ INDAT/IYR,IDC(5) . NAME(3) ,AREA,FAC,USC(1445)
COMMON/PARAM/KODE , NUMREG,NECIND, IGROUP . BLANK , [STOP,
#ENDER ., SCALE, IFGRO,MULTI, ISCEN,FLAGFSAV

COMMON/ INDUS/LGROUP(10,60) ,NLGRP(10) ., IND104(3)
DO 10 I=1,NECIND -92-~
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DO 11 J=1.IGROUP
VAR=0,
N=NLGRP(J)
DO 12 L=1.,N
M=LGROUP(J, L)
VAR=VAR+USC (X+M) /SCALE
12 CONTINUE
CALL AGGREG(INDREG,IREG,I.J,VAR,1Y)
11 CONTINUE
10 CONTINUE
RETURN
END
SUBROUTINE REPGRO(MREG.,K,GRATES) Tl
INTEGER#2 FYEAR .
COMMON/NAMES/SECNAM(3,11) ,GRPNAM(10,7) ,REGNAM(10,8),
#CENNAM(9,4), INDEX(11), INDER(3)
COMMON/YEARS/NUMYR, IYEAR(10),YEAR(10) ,FYEAR( 10 ,LYEAR(10), S
#NYEARS e
DIMENSION GRATES(10) S
WRITE(:,200) (GRPNAM(K,J),J=1.7) . (GRATES(J), J=1,NUMYR) -
200 FORMAT(1X,744,10F10.2)
RETURN
END
SUBROUT INE HEDGRO(MREG, INDREG) ;-1
INTEGER#2 REGREG,FYEAR o
COMMON/AREAS/ICODE(10,10),REGREG(10) ,KNTREG(10) .
COMMON/YEARS/NUMYR, IYEAR(10),YEAR(10) ,FYEAR(10}, .4
+LYEAR(10) ,NYEARS S
COMMON/NAMES/SECNAM(3,11) ,GRPNAM(10,7) ,REGNAM(10,8), SR
#CENNAM(S,4), INDEX(11), INDER(D)
COMMON/FORMS/FORM(G3) «FORGRO(E3) (RTYPE(2),DATER(S)
DATA HYPH/'-‘/
K=1ABS(REGREG (MREG) )
IF(INDREG.GT.!{.AND.MREG.EQ.4) K=1
WRITE(1,FORGRO) DATER
WRITE(1,200) RTYPE
200 FORMAT(SX,’'SCENARIO: ’,Z2R4)
WRITE(1,201)(REGNAM(MREG,J),J=1,9),(ICODE(MREG,J) J=1,K)
201 FORMAT(SX, 'REGION NAME: '.9R4.,/.5X,
# ‘REGION NUMBER: ‘.1015)
WRITE(1,202) (FYEAR(I) , HYPH.LYEAR(I).I=1,NUMYR)

202 FORMAT(/,7X., 'VARIABLE NAME',9X,10(SX,I2,A1.,12))
RETURN
END S
SUBROUTINE RATER(MREG, INT) Ty
INTSGER#2 FYEAQR,ENDER,FLAG,FSAV .
COMMON/YEARS/NUMYR., IYEAR(10),YEAR(10) ,FYEAR(10) ., LYEAR(10),
#NYEARS

COMMON/REGOUT/RVAR(10,30,10)
COMMON/PARAM/KODE , NUMREG , NEC IND, IGROUP . BLANK , ISTOP,
#ENDER, SCALE, [FGRO. MULTI, ISCEN,FLAG,FSAV .
COMMON/NAMES/SERNAM(3,11),GRPNAM(10,7) .REGNAM( 10,31, .
#CENNAM(9,4), INDEX(11), INDER(3) e
DIMENSION GRO(10) R
N=z=0 \_'.:
DO 10 I=1.NECIND R

L=INDER() .

WRITE(1,200) (SECNAM(I,J),J=1,L)
200 FORMAT(/,4X,3A4)

DO i1 J=1.,IGROUP S

N=N+1 :_:\..
- DO i2 K=1,NYEARS A
> GRO(K) =0, -93- S
o IF(RVAR(INT,N.K).NE.O.) =
#GRO(X) =100, #( ( (RUARCINT, N, K41} /RVARCUINT. N.K)) TN
CeaYFARINY Y =1, e
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12 CONTINUE
GRO(NUMYR) =0.
IF (RVAR(INT.N,1) .NE.O.)
#GRO(NUMYR) =100. % (  (RUAR (INT,N,NUMYR) /RYAR (INT, N, 1))
###YEAR (NUMYR) ) ~-1.)
CALL REPGRO(MREG, !.GRQ)
11 CONTINUE
10 CONTINUE
RETURN
END
SUBROUTINE HEADER (MREG, INDREG)
INTEGER#2 REGREG,FYEAR
COMMON/AREAS/ICODE(10,10) ,REGREG(10) ,KNTREG(10)
COMMON/YEARS/NUMYR, IYEAR(10), YEAR(10) ,FYEAR(10),
sLYEAR(10) ,NYEARS
COMMON/NAMES/SECNAM(3,11),GRPNAM(10,7) ,REGNAM(10,9),
+CENNAM(9,8), INDEX(11), INDER(3)
COMMON/FORMS/FORM(63) , FORGRO(63) ,RTYPE(2) , DATER(4)
K=IABS (REGREG (MREG))
IF (INDREG.GT.1.AND.MREG.EQ.4) K=1
NRITE(!,FORM) DATER
WRITE(1,200) RTYPE
] 200 FORMAT(S, 'SCENARIO: ', CA4)
WRITE(1,201) (REGNAM(MREG,J),J=1,5), (ICODE (MREG,J),J=1,K)
201 FORMAT(5X, ‘REGION NAME: ‘,9A8,/,5X,
*'REGION NUMBER: ‘,10I5)
WRITE(1,202) (IYEAR(1),1=1,NUMYR)
202 FORMAT(/,7X. VARIABLE NAME’,8X,10(6},14))
o RETURN
5 END
SUBRDUTINE REGCHK ( INDREG, IREG)
INTEGER#2 ENDER,FLAG,FSAY,REGREG
REAL#4 NAME
COMMON/PARAM/KODE , NUMREG , NECIND, IGROUP , BLANK , ISTOP,
*ENDER, SCALE . IFGRO, MULT I, ISCEN,FLAG,F5AV
COMMON/AREAS/ ICODE(10,10) ,REGREG(10) ,KNTREG(10)
COMMON/ INDAT/IYR, IDC(S),NAME () ,AREA, FAC, USC(1445)
COMMON/NAMES/SECNAM(3,11),GRPNAM(10,7) .REGNAM(10,83),
#CENNAM(9,4), INDEX(11), INDER(3)
GO TO (10,30),INDREG
10 CONTINUE
DO 11 I=1,NUMREG
K=IABS(REGREG(I))
DO 12 J=1.,K
IF(IDC(1).EQ.ICODE(I,J)) GO TO 13
12 CONTINUE
11 CONTINUE
KODE=~1
RETURN
13 CONTINUE
KNTREG(T)=KNTREG(1)-1 ,
IREG=1
KODE=1
IF(REGREG{1).LT.0) GO TO 14
00 15 J=1.9
REGNAM( 1, J) =BLANK
REGNAM (1, ) =NANE (J)
1S CONTINUE
14  RETURN
30 CONTINUE
NREG=NUMREG- 1
DO 31 I=1,NREG

X=TABS(REGREG(I)) -94-
D0 32 J=1.,K
IFCIDC(1).EQ.ICODE(I.J)) GO TO 33
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CONTINUE
1=4

CONTINUE

KNTREG(I)=KNTREG()-1

IREG=1

KODE=1

RETURN

END

SUBROUTINE REPORT (MREG, INT, INDREG)

INTEGER#Z F“EAR,ENDER.FLAG,CENMAP,RTRACK .FSAY
COMMON/NAMES/SECNAM(3, 11),GRPNAM(10.7),REGNAM(10.9),
*CENNAM(S,4) , INDEX(11), INDER(3)
COMMON/YEARS/NUMYR, IYEAR(10), YEAR(10) ,FYEAR(10),LYEAR(10),
*NYEARS

COMMON/REGOUT/RVAR(10,30,10)
COMMON/PARAM/KODE . NUMRES , NECIND . IGROUP, BLANK , 1STOP,
*ENDER ., SCALE, IFGRO,MULTI, ISCEN, FLAG.F5AV
COMMON/MAPS/CENMAP (10, 3) ,RTRACK (10
ENDER=ENDER+1

IF(FSAV.LT.0)WRITE(7) (REGNAM(MREG, J), J=1,9)
CALL HEADER(MREG, INDREG)

N=0

DO t1 I=1,NECIND

WRITE(1,200) (SECNAM(I.J) . J=1,11)
FORMAT(/,4X,11A4)

DO 12 J=1,I1GROUP

N=N+1

WRITE(1,201) (GRPNAM(J,K),K=1,7), (RUARCINT,N,K) .K=1,NUMYR)
FORMAT (1X,7A4, 10F10.0)

IF (FSAV.LT.0; WRITE(7) (RVARCINT,N.K) ,K=1,NUMYR)
CONTINUE

CONTINUE

IF(IFGRO.GT.0) GO TD 13

CALL HEDGRO(MREG. INDREG)

CALL RATER(MREG, INT)

CONTINUE

RTRACK (INT)=0

DO 20 K=1,NUMYR

N=0

D0 20 J=1,IGROUP

D0 20 I=1,NECIND

N=N+1

RVAR(INT,N,K) =0,

CONTINUE

RETURN

END

SUBROUTINE EXPAND(IS.X)

COMMON/ INDUS/LGROUP (10,60 ,NLGRP(10), IND1C4 (3>
DIMENSION LTEMP(E0)

D0 1 J=1,60

LTEMP(J)=LGROUP (IS, J)

CONTINUE

K=0

D0 2 J=!.60

KaK+y

IF(LTEMP(J).EQ.0) RETURN
LGROUP(IS,K)=LTEMP(J)

IF(LTEMP(J).GT.0) GO 10 2

K=K-1

TEND=TABS(LTEMP(J))

IBEG=LTENP(J-1)+1

DG 3 L=IBEG,IEND

K=K+1 -95-
LGROUP(1S,K) =L

CONTINUE

CONTINUE
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COMPARE . GENIND.FORT

{
{
PARAMETER NYEAR=7
COMMON/NAMES/RNAM( 4,8) , SECNAM(38,8)
: X COMMON/REGDAT/REG (39,7),GRO(38,3) g
1 DIMENSION IYEAR(7),REGIN(2,38,7) o
DATA IYEAR/1983,1984,1985,1986.1987,1988, 1989/
CALL DEFILE(11. 'URBSYS>KEY_SERIES_BASE_MAR10.CPER,‘,0,10,0) ;
CALL DEFILE(12, 'URBSYS>KEY_SERIES_IMPACT_MAR10.CPER, ,0,10,0) e
CALL DEFILE(8, 'URBSYS>PERRIEDNAMER, ,0,10,0) L
4 CALL DEFILE(18, ‘URBSYS>COMPARE. IMPACT-BASE.M10.CPER, ', 0,0,0) T
X READ(8,100) ( (RNAM(I,J) ., J=1,8),1=1,4) S
. 100 FORMAT(BA4)
READ(8,100) ( (SECNAM(I, J),J=1,8),1=1,38)
DO 10 NR=1,4
DO 11 XK=1,2
NU=10+K
DO 12 I=1,38
READ(NU,101) (REGIN(K,1,J),J=1,7),(GRO(I. 4}, d=1,3)
101 FORMAT(5E13.7)
12 CONTINUE ]
11 CONTINUE T
DO 1S5 J=1,7 Lo

Adnd b ok ok

: DO 16 I=1,38 e
» REG(1,J)=REGIN(Z,1,J)-REGIN(I,1.J) - 3
16 CONTINUE :
REG(39,J)=FLOAT(IYEAR(J))
15  CONTINUE
CALL REPORT(NYEAR.NR)
) 10 CONTINUE L
STaP _
END .
SUBROUTINE REPORT(NYEAR.NR) RS
REAL#8 THOUS.,AMILL,ACTUAL.DOLLAR,DEMOG S
N COMMON/REGDAT/ST(39,7),GR0(38,3) A
i COMMON/NAMES/RNAM(4,8),SECNAM(38,3) ::ﬁ
4
A

DIMENSION LYEAR(7)
DATA THOUS/'THOUSAND ‘/,AMILL/’ MILLION'/,
#ACTUAL/’ ACTUAL'/
DOLLAR=THOUS D
DEMDG=ACTUAL T
. IF(NR.NE.3) GO TO 2 R
Do ! 1=t,38 1
ST(1,3)=8T(1,J)#1000.
! CONTINUE R
2 CONTINUE
. NRITE(18,200)
y 200 FORMAT(///,32X, ‘REGIONAL SUMMARIES OF KEY ECONOMIC INDICATORS'. {
#6), *IMPACT-BASELINE',/,32X,45('~")) :
WRITE(:8,201) (RNAM(NR,J),J=1,8)

201 FORMAT(339X,8A4) _,k:f
DO 10 I=1,NYEAR T
LYEAR(I)=IFIX(ST(38.1)) A

10 CONTINUE ;ﬂ:;

)
Fi
b
o
«
e

WRITE(18,202) (LYEAR(I),1=1,NYEAR) i
L 202 FORMAT(3X, 'VARIABLE NAME',10X.7(6X,14), -
L #/,9%,1307="), 10X, T(BX,4( ="))) s
N WRITE(18,203) DOLLAR og co
- 203 FORMAT(’ QUTPUT (’,AB,’S OF 76%)’) -
; DO :5 1-1.9 ]

WRITE(18,204) (SECNAM(I,J),421,8),(ST(L1. 21, J=1,7) 7

: INE  CANMAT 1V . QRA.7CIN N N

........
-------------




18 CONTINUE
WRITE(18,199)
189 FORMAT(//)

RETURN

END
- 0K,
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CONTINUE

WRITE(18,209) DEMOG

FORMAT(/,’ EMPLOYMENT (’,A8,’S}) ")

DO 16 1=10.18

WRITE(18,204) (SECNAM(I,J}.J=1,8),(ST(1.J),d=1,7)
CONTINUE

WRITE(18,205) DEMOG

FORMAT(/.' DEMOGRAPHICS ( ,A8,'S)")

DO 17 I=19.28

WRITE(18,204) (SECNAM(I,J).J=1.8),(8T(1.,J),J=1,7)
CONTINUE

WRITE(18,206) DOLLAR

FORMAT(/,’ INCOME (’,A8.'S OF 76%)°)

DO 18 1=29,35

WRITE(18,204) (SECNAM(I,J),J=1,8),(8T(1.4),J=1,7)
CONTINUE

WRITE(18,207) DOLLAR

FORMAT(/,’ GOVERNMENT EXPENDITURES'./.
#3%,(’,AB. 'S CF 763%)")

DO 18 I1=36,38
WRITE(18,204)(SECNAM(I,J),J=1,8),(8T(1,J},421:7)
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COMPARE . GENRYG.FORT

REAL*8 NDAT :
COMMON/PARAM/NUMREG(Z} ,NECIND(Z), IGROUP(2)
COMMON/YEARS/NUMYR(2) . IYEAR(10,2)
COMMON/FORMS/FORM(B3) ,DATER(3)
COMMON/NAMES/SECNAM(3,11),GRPNAM(10,7),REGNAM(S)
COMMON/REGOUT/VAR(30,.10)

DIMENSION FBASE(ZQ) . FIMP(Z0),HEADO(2) ,HEADL (2},
*HEADZ(7.2)

DIMENSION RVAR(2,30.10)

DATA BLANK/' '/

DATA HEADO/'(///' 'V '/

DATA HEADL/ ' C'»'00GA'," RIV','ER N, 'AVIG', ATI2 ",
#'N PR, QJEC! T/ S M A R, ‘7

DATA HEAD2/'XEY ‘', ‘ECON‘,‘OMIC‘,» IND’. ' ICAT','CRS" ",
#,/0 I T T L A L e ‘
#~=11) 1/

CALL ATTDEV(1.1,1.,686)

XDAT=DATESA(DATER?

CALL DATESA(DATER)

WRITE(1,100)

FORMAT(’ INPUT BASELINE FORECAST FILENAME")
READ(1.200) FBASE

FORMAT(20A4)

WRITE(L,10D)

FORMAT(’ INPUT IMPACT FORECAST FILENAME")
READ(1,200) FIMP

CALL DEFILE(!!,FBASE,B0,10,0)

CALL DEFILEC12,FIMP,80,103,0)

00 10 I={,2

NU={0+[

READ(NU) NUMYR(I),NUMREG(I),NECIND(I).,IGRCUP( D)
K=NUMYR(I)

READ(NUIY (IYEAR{J, 1) 4=1,K)

L=NECIND(D)

D0 9 J=1.L

READ(NU (SECNAM(J, M) M=1,11)

CONTINUE

L=IGRIOUP()

DO 8 J=1.,L

READ(NU) (GRPNAM(J, M) ,M=1,7)

CONTINUE

CONTINUE

IF(NUMYR( L) . NE.NUMYR(Z)) CALL ERRCDE
IF(NUMREG (1) . NE.NUMREG(2)) CALL ERRCIE
IF(NECIND(1).NE.NECIND(Z)) CALL ERRCDE
IF(IGROUP(1) . NE.IGRCUP(Z)) CALL ERRCDE

DO 11 J=1.K

IFCIVEARIY, 1) NE, [YEAR(J,2)) CALL ERRCDE
CONTINUE
MULTI=IGROUP(1)#NECIND(1)
DO 40 I=1,862
FORM(!I)=BLANK

CONTINUE

K=0

20 41 1=1,2

K=K+1

FORM(X) =HEADO(I)
CONTINUE

L=NUMYR(1)

0O 42 I=1,L

K=K+1

FORM (X =BLANK

~99-

PR R N W S VP TR R R

YN RS U SO S S S

et

&~




ey T p—— ——

=2 CONTINLE
20 33 1=0,12
K=K~
FORM(X)=HEADL (D)
43 CONTINUE
L=L+2
00 34 J=1.Z

K=K+1
FORM (K ) = BLANK

1€ CONTINUE
50 46 I=1,7
K=K+
FORM(X)=HEAD2(1, )

4G CONTINUE

33 CONTINUE
NYR=NUMYR (1)

§ NREG=NUMREG (1)

, DO SO IR=!,NREG

[ DO S1 =,

NU=10+]

?: READ (NU) (REGNAM(J),5=1,9) J

DO S2 J4=1,MULTI! .
READ(NU) {RVAR( L, J, &) =1, NVR)
CONTINUE
CONTINUE g
DO S3 K=1,N¥R ,
- - DO S4 J=1.MULT! o
?l VAR(J,K)=RVAR(Z, S, X)-RVAR( L, J.K)
: Sa  CONTINUE
53 CONTINUE
CALL REPORT(MULTI)
SO  CONTINUE
CALL DEFILE(0,0,0,0,0)
5TCP
END
SUBROUTINE ERRCDE
WRITE(1,100)
100 FORMAT(’ MISMATCHED FILES - ENECUTION TERMINATING')
CALL DEFILE(0,0.0,0.0)
sToP
END
SUBROUTINE HEADER
COMMON/NAMES/SECNAM(S,11) .GRPNAM(10,7) ,REGNAM(9)
COMMON/YEARS/NUMYR, NDUM1 , [YEAR(10), IDUM(10) o
CCMMON/PARAM/NUMREG, NDUMZ, NECIND . NDUM3, IGROUP . NDUM4 R
COMMON/FORMS/FORM(53) , DATER(4) :
ARITE(1,FORM) DATER
WRITE(1.201) (REGNAM(J},J=1,3)
Zur FORMAT(SX, 'REGION NAME: '.9A4) .
WRITE(L.ZOD)IIVEARCT), [=1, NUMYR) T
02 FORMAT(/.7:0, "WARIABLE NAME ', 3X.10(6X,14)} s
RETURN
END )
SUBROUTINE REPORT(MULTI)
CCMMON/NAMES/SECNAM(3. 11), GRPNAM( {0, 7), REGNAM(3) RN
COMMON/ VEARS/MUMYR . NDUML. IVEAR( D) IDUM(10) SR
COMMON/REGOUT /YAR (30, 10)
COMMON/PARAM/NUMREG . NDUMZ , NECTND .NDUMJ, IGROUP . NDUM4
CALL HEADER
L=z0 .
DO 1 I=1,MULTI A
TE(MOD (], [GROUPY.NE.L GO 7O !Z R
KCEC -0 ~1oo.
Y T AN
ARITECL, Z2OMY (SECNAMIL, Y. 5 0.1 1)
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FORMAT (/. 4%, 11R4}
CONTINUE
KSEC=KSEC+1

WRITE(1,201) (GRPNAM(KSET,J),J=1,7), (VAR(T, J-

FORMAT(1X,7A4, {0F10,0)
CONT INUE

RETURN

END
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APPENDIX T

DATA DEVELOPMENT FOR THE

CO0SA

RIVER NAVIGATION PROJECT
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APPENDIX 1
DATA DEVELOPMENT FOR THE COOSA RIVER NAVIGATION PROJECT
I.1 Introduction

The Coosa River Navigation Project is part of a larger
Alabama-Coosa River Navigation Project, originally authorized in
1945, that has been envisioned to run 596 miles from Rome, Georgia
to Mobile, Alabama. The first phase of the overall project, from
the junction of the Tombigbee and Alabama Rivers to Montgomery, was
completed in 1972. Completion of the final phase from Gadsden,
Alabama to Rome is contingent upon completion of the current project
(Phase II) at which time its merits will be re-studied.

Phase II of the Alabama Coosa River Navigation Project calls )

‘.—“ for the construction and operation of a 163-mile navigable waterway :'"
between Montgomery and Gadsden. Completion of the project will
require: :
-
o dredging of a 9 foot by 150 foot channel in the Coosa River
from Montgomey to Gadsden;
o reconstruction of five dams operated by Alabama Power
Company along that stretch of the river to install lockages

(Figure I-1);

o relocation of various railroad and highway bridges, electric
power lines and roads along the channel; and

o construction or purchase of various support facilities to
operate the waterway.

Included in the project plan is the construction of a spur

channel in Black Creek at Gadsden to the Republic Steel Corporation

-103-
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to connect this potential waterway u;er to the main channel. A
total of eight highway and se;en railroad bridges will require
relqcation or reconstruction over the 163 mile waterway. In
addition, six powerlines, six communication lines and four pipelines
will require relocation, as will four bridges connecting secondary
roads and one local road near the Logan Martin Dam.

Dredging operations will be necessary in the upper reaches of
the impoundments created by the five Alabama Power Company locks
along the waterway to provide a channel of nine foot depth for
navigation. Locks will be constructed to the same dimensions as
locks on the completed stretch of the Alabama~Coosa River Navigation
Project. Total capital costs for this phase of the project are
estimated to be approximately $1.15 billion (1981 dollars), of which
$1.1 billion will be federal costs and $.034 billion non—-federal.

In addition to altering the Coosa River physically, the
navigation project represents a significant injection of funds into
the Coosa River Region during the design and construction phase.
More importantly, in operation it represents a catalyst for changing
the basic structure of local economics in the region. By
introducing a new mode of transport which can carry certain
commodities to and from external markets more cheaply, the water—
way will alter the competitive advantage of the region for
attracting growth relative to all other regions, encouraging de-
velopment of a kind that would not have occurred otherwise.

The injection of federal, state and local funds {nto the region
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and the subsequent changes in transport costs are but the first-
order effects of the project. Over time, these effects will work
their way through local and regional economies inducing further
growth and diversification. The nature and magnitude of this
secondary growth depends upon the initial structure of the economy
and the degree to which development is facilitated by local
populations. In this study economic development associated with the
project is estimated using an econometric modeling framework.

It 1s convenient to consider the direct effects of the
navigation project by tvpe of fmpact. In all, five categories of
direct impact are anticipated:

o construction impacts

o transportation cost impacts

0 waterway operation and maintenance impacts

o power generation and revenue impacts '

o rail and truck carrier revenue lmpacts.

The planning, design and construction phase of the project are
expected to proceed in several stages over the 1980 to 1990 period. -
The first three years of the project are devoted solely to planning
and design of the waterway with land acquisition and construction to
be phased in after that (Table I-1). Construction, and thus {its -
impacts, are expected to advance up the Coosa River from the south
end of the navigation project as each of the five dams undergoes

modification. . -
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subsequently extended by estimating a simple first order difference
equation using population aged 15-24 in the year t-10 as the

independent variable.

POP, 4,(t) =1.11 +0.96 POP ¢ _,,(t-10)

-

Population aged 25 to 34 for 2039 was estimated from the value

derived from this equation by interpolation.
Households

The number of households was estimated for all forecast years

(1985-2039) using the regression equation:
HOUSEHOLDS (t) = -74.33 + 0.58 POP (t) + 1.55 % POP,q_q, (t)

Historical data for estimating coefficients were derived from Census
sources for the period 1970 to 1979.1

Percentage of Households with Head Aged 25-34

The percentage of households with head aged 25 to 34 was also
calculated for the entire forecast period (1985-2039), and was
expressed simply as a function of the percentage of the population

in the same age bracket.

1y.s. Department of Commerce, Bureau of the Census,
Statistical Abstract of the United States: 1980. Washington, DC:
U.S. Government Printing Office, 1980.
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Table I-1
SCHEDULE OF FUNDS FOR THE INITIAL DEVELOPMENT OF THE

MONTGOMERY TO GADSEN, COOSA RIVER PROJECT

Fisca)l Year

Thry 1980 Planning and Design $ 5,300, 000
1981 Planning and Design 6, 900, 000
1982 Planning and Design 8,000,000 .
1983 Planning, design,
land acquisition and construction 11,000,000
1984 Planning design,
La land acquisition and construction 112,000,000
E{; 1985 Planning, design,
N land acquisition and construction 146,000, 000
;l; 1986 Planning, design,
‘; land acquisition and construction 197,000,000
E;' 1987 Planning, design,
555 land acquisition and construction 277,000,000
! 1988 Plauning, design, o
land acquisfition and construction 205,000,000 <!
7 1989 Construction 118,000,000
= 1990 Construction 62,800,000

TOTAL $1,149,000,000
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With a project of this magnitude, the employment impacts are
expected to be considerable. PLANTEC Corporation has estimated that
direct and {nduced constructfon employment peaks could approach

1,100 workers at the Bouldin Bam area, 1,200 at the Mitchell and Lay

o, !
PRSI S W .

Dam areag, 1,500 at the Logan Dam area and 1,400 workers at the
Henry Dam area over the construction period.1 As the construction
of locks will be phased over time, the cumulative employment impacts

will not be additive. However, they represent significant

-w
FORT S Y PN

stimulations to the local economies along the river, as over $300

million in payrolls will be added to the region by the project.

In addition to expenditures on labor, substantial investment in
equipment, materials and services will be required during the
construction phase of the project. Corps estimates indicate that
over $80 million (1981 dollars) will be spent on lock equipment
between 1985 and 1990 for this purpose. Materials and services
account for the remainder of the $1.1 billion federal investment.

Like construction expenditures that result in employment,

expenditures on equipment, materials and services are likely to have

highly stimulative effect on the Coosa River Reglion economy.

Once the waterway is opened to navigation, costs of transporting

materials and products into and out of the Coosa River Region will -

PSP |

be impacted. Opening the Coosa River to navigation will introduce a

new mode of transportation into the region which, for many

TREAR
aboasa g o’

« s
..
Y

1pLANTEC Corporation, Coosa River Navigation Project. {f;u
Prepared for U.S. Corps of Engineers, October 1981. o
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commodities, is competitive to rail and truck transportation. The
Corps traffic survey identified 35 commodities totalling over 4
million short tons currently imported into or exported from the
Coosa River Region annually that could be shipped more inexpensively
by bargg~than by rail or truck Assuming that shippers will switch
to the least expensive mode, the direct transportation cost impacts
of opening the waterway to navigation will be reduced shipping
costs, thereby lowering the cost of doing business in the region.
Reduced costs should, in turn, improve the competitive standing of
the region relative to all others, making it more attractive for
industries to produce, expand or locate there.

Note that the beneficiaries of transportation cost savings are
not only those industries that are located in the Coosa River
Region. In addition, industries in regions that engage in trade
with the Coosa Region will also be impacted directly by the cost e
advantages assocliated with barge travel. Assuming that commodities
are shipped F.0.B., transportation cost savings will accrue to the

purchasers of commodities, ie., on commodities that are imported

into the regions. Indirect and induced impacts associated with
lower transportation costs brought about by the navigation project
are therefore expected to be more spatially dispersed than

construction impacts.

’ .
Sadiias s 4

Direct impacts associated with the operation and maintenance of

the waterway will result from personnel costs, costs of maintenance

and supplies, spare parts costs, operation support costs, costs of

~110- -
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procuring major replacement costs and a one-time cost of
establishing a Montgomery Areé office. These costs are expected to
begin phasing into the Coosa River regional economy in 1987 with the
completion of locks at the Henry Bouldin Dam and will increase
annually as locks are successively completed upstream. Operation
and maintenance costs are expected to remain constant through 2039
once all construction activity ceases in 1990.

In comparison to con;truction cost estimates, direct operation
and maintenance impacts are relatively small although, because they
apply annually, they have a more permanent effect on the region's
economy. Direct employment impacts are expected to arise from
expenditures on personnel to operate and maintain the locks
(constituting over a third of the annual O&M budget) and from
government contracting for private maintenance services. Government
purchases of replacement equipment and spare parts are also expected
to impact the Coosa River Region's economy, though only minimally
because of their small magnitude.

The two remaining impact categories, power generation and
revenue impacts, and rall and truck carrier revenue impacts, are
expected to have a negative effect on the region's economy.
Installation of locks in Alabama Power Company dams will reduce
water flow available for power generation. These losses will have
to be replaced by electrical power generated by other Alabama Power
Company capacity or purchased from other distributors. This study

has assumed that Alabama Power will purchase electricity at

-111-
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wholesale prices to compensate for power losses in their
hydroelectric capacity. As wﬁolesale prices for electricity are
greater than costs of generating equivalent quantities of
hydroelectricity on the Coosa River, the difference constitutes a
revenue }oss for the utility. These revenue losses, which occur

annually after 1990, constitute a direct economic impact in the

Coosa River Region.

It is important to note, however, that

importation
region also
outside the

expected to

of electrical power by Alabama Power Company into the
constitutes a revenue gain to a utility or utilities
service area. Thus, while the Coosa River Rrzion 1is

be negatively impacted by hydroelectric generation

losses assoclated with the operation of the waterway, regions
outside the Alabama Power Company service area are expected to be
positively impacted.

The introduction of a new mode of transportation into the -
region constitutes new competition for carriers that had previously
established themselves there. Because barge transportation is
directly cost competitive with rail and truck transportation for
certain commodities, rail and truck revenues are anticipated to
decline in the region as shippers choose the least expensive mode.
Direct impacts of the navigation project upon these carriers are
therefore annual reductions in rail and truck revenues attributable
to traffic lost to barge transportation once the waterway is

operational.
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I.2 National Economic Controls

The macroeconomic projection used in this study i{s based on one
developed for the 1980 OBERS BEA Regional Projections.1 The
Bureau of Economic Analysis, in constructing this forecast, utilized
the Buréau of Labor Statistics Long-Run Macroeconomic Model to
project labor force and output data to the year 2000. These
estimates were subsequently extended to 2030 by BEA analysts. Major
assumptions utilized for this forecast are documented in the
publication cited above. Population forecasts were developed by the
Bureau of the Census.2

In order to provide sufficient data to develop a national
economic forecast using INFORUM, additional economic data were
developed to supplement those in the OBERS forecast. Also, the
macroeconomic projection was extended a further nine years, to 2039,
to satisfy Corps requirements. A total of 9 macroeconomic
parameters were forecast Independently from the INFORUM model for

use as input data; all other variables were estimated endogenously.

1y.s. Department of Commerce, 1980 OBERS BEA Regional
Projections. Volume 1: Methodology, Concepts and State Data.
Washington, DC: U.S. Government Printing Office, July, 1981.

2y,s. Department of Commerce, Bureau of the Census, Current
Population Reports, Series P-25, No. 704, July 1977; U.S. Department
of Commerce, Bureau of the Census, Current Population Reports,
Series P-25, No. 729, August 1978.
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These exogenous parameters are:
o population
o population aged 25-34
o households
o percentage of households with head aged 25-34
o government spending

o per capita disposable income

o total labor force
o military employment
o civilian employment by type

Derivation of these projections are discussed below.

Total Population

Total population estimates were forecast to 2030 in the OBERS
report and thus only one additional estimate, for 2039, was V.Wb

required.1 Total population for 2039 was calculated by assuming

that population would grow at the same rate as the 2020 to 2030
period. This assumption resulted in an average annual growth rate
of 0.34 percent. (Compare this with an average annual growth rate

of 0.9 percent between 1970 and 1980.)

Population (25-34)

OBERS Population projections were also broken down by age

cohort to 2030. The projection for population aged 25-34 was

¢

IMacroecconomic data were forecast at 10 year intervals and
were subsequently i{nterpolated to annual estimates by INFORUM.
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% HOUSEHOLDS w. HEAD “(t) = 5.64 + 1.05 % POP

25-3 25-34 (t)

Coe:fficlents were estimated over historical data from 1970 through

1979.

Government Spending

Government spending was estimated for both the federal and the

state and local levels of government in a two-stage process. First,
total government spending as a percentage of Gross National Product
was projected over the forecast period. From a 1980 value of
approximately 19.3 percent,1 government spending was assumed to
decline monotonically to 17.5 percent by the year 2000 and remain at
this level for the remainder of the forecast period.
Estimating the dollar value of government expenditures from

‘ o percentage of GNP estimates required a GNP forecast to 2039. Final
GNP estimates were not specified exogenously for the INFORIM
forecast but were generated internally as the sum of its
components. A BEA forecast of GNP to 2030 was taken from the 1980
OBERS BEA Regional Projections report for this purpose. A GNP
estimate for 2039 was extrapolated from 2030 using the 2000 to 2030
GNP growth rate assumed by BEA. Total government expenditures were

then apportioned between the federal and state and local governments

ly.s. Department of Commerce, Bureau of the Census,
Statistical Abstract of the United States: 1980. Washington, DC:
U.S. Government Printing Office, 1980,
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by assuming the federal percentage to remain constant at

36.7 percent over the forecast period. This value is consistent

with historical data over the 1976 to 1980 period. T

Per Capita Disposable Income

.._‘..‘
- .

While BEA forecast per capita personal income in its OBERS c]
projections, no estimates of disposable personal income were made.

Per capita disposable income was estimated for this study by

assuming it to be a constant proportion (85 percent) of per capita

A e A s Al At

personal income over the forecast period. (Per capita disposable
income has varied between 84 and 87 percent of per capita personal
income since 1960.) A value for 2039 was derived by extrapolating

personal income from 2030 using the 2020 to 2030 growth rate assumed Lo

by BEA.

Total Labor Force

Total labor force projections to 2030 were developed by BEA for
its OBERS forecast. These were extended to 2039 using to 2020 to

2030 growth rate assumed by BEA.

Military Employment

BEA assumed that military employment would rise to 2.089
million by 1985 and remain constant through the remainder of the
forecast. This assumption w.is maintalned {n the extension of the

projection to 2039.
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Civilian Employment

Civilian employment estimates were required for farm, non-farm,
govermment and total employment categories. FEstimates to 2030 were
taken fiom BEA OBERS projections. Total employment, farm employment
and government employment categories were subsequently extrapolated
to 2039 using 2020-2030 trends. Non-farm employment for 2039 was
then calculated as the difference between total employment and farm
employment in that year.

These macroeconomic projections formed the basis for the
INFORUM forecast used to control MRMI regional estimates over the
1980 to 2039 period. The projections are given in Table I-2. The
remaining macroeconomic data forecast by INFORUM are shown in Table

I-Bo
I.3 Construction Impacts

The total cost of the Coosa River project ($1.15 billion) 1is
estimated in The General Design Memorandum (GDM) issued by the Corps
of Engineers in October 1981. The costs given in the GDM are based
on October 1981 prices for materials and labor.

As input data for the MRMI model, construction impacts are
allocated to one of two sectors:

(1) Public Construction Sector 24: Water Systems. This

sector accounts for all construction expenditures except

equipment purchases;

2) Equipment Purchasing Sector 66: Buses, Waterways, and
Pipelines.
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ALLOCATION OF TOTAL CONSTRUCTION COSTS TO PUBLIC

CONSTRUCTION (PC) SECIV02 24, AND EQUIPMENT PURCHASING

(EQ) SECTOR 66, BY [KCK,

1950-B9 AND 1983-90

Bouldin
pC
EQ
Total

Mitchell
PC
EQ

Total

Lay
pC
EQ
Total

logan Martin
pPC
EQ
Total

Neely Henry
PC
EQ

(Thousands of

(L}
1983-1590

246, 120
22, 4

2us, 5ol

285, 115
15,945

304,295

Jctoaper 19381 Dollars)

(2)
1380-1989

251,108
22,211
273,319

134, 205
14,685
148,990

163,843
16,083
179,926

291, 361
15,948
397,309

228,319
11,209

Ve
“.‘A‘..‘

o Total 235, 3406 239,528
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The GDM breaks down the $1.15 billion (October 1981 dollars)
cost of the project into approximately 150 line iteams for each
Ii lock. This breakdown vas used to identify equipment purchases.
. Equipment {s defined as premanufactured items which are installed
:i without dajor modification, ie., they are not significantly shaped,
E cut, or formed before installation at the lock site. Construction
materials or supplies are not classified as equipment. This
definition of equipment is used by INFORUM and by the MRMI model,
:a and is consistent with the definition provided in the PLANTEC
document.

Each line {tem listed in the GDM for each lock was reviewed to
determine whether it was an equipment item, in which case the cost
for that item was allocated to the equipment purchasing sector. All
other line items were allocated to the public construction sector.
Thus, for example, the upper miter gate, electric and hydraulic
systems, and permanent operating equipment all were classified as

equipment; construction materials such as handralling, grating,

steel reinforcement, or bypass piping are not equipment, although
they may be premanufactured.

Once total equipment purchases for each lock were calculated,
the remainder of the total construction cost was allocated to the 1

public construction sector. This allocation of costs 1s shown on ] :f&

Table I-4, column 2. The initial allocation of costs to the two
sectors Is the basis of later allocations of cost by year and by

county.

v ,
ARSI

"‘.‘ ad _L.";"‘n."' O

. - d‘ﬂ- - - . . - . . . »

- “ B L D AL SN

v, & -*« PO R PSP . LSRN I . LI .. e e e e e T et e N RIER TR
PR ORI S PR AT A DRI DRI I DA R A T A P P S AP I P P PSS L L LI P PP .Y ettt cidale e de b




I.3.1 Early Construction Impacts

The schedule of funds in the GDM (Table I-1) indicates
expenditures {n 1980, 1981, and 1982 for the Coosa River project.
Because fonstruction does not begin until 1983 (at Walter Bouldin),
earlier planning and design costs were treated separately. These
costs were allocated to each of the five locks based on the total
construction cost of each lock relative to the total cost of the
entire Coosa River project (Table I-5). For example, the cost of

Mitchell lock is 13 percent of the entire cost of the Coosa River

Project; therefore, 13 percent of the 1980 planning and design costs 1
were allocated to Mitchell lock. This calculation was repeated for ' j

each lock for 1980 through 1982. o

This study assumed that these early construction costs are not
equipment purchases. Therefore, 1980-1982 costs were subtracted .

only from the public construction component of the total costs at

each lock in order to derive the remaining 1933-1990 project costs. .f;'g
Cied
This ad justment {s shown {n Table I-4, Columns I and 2. - 4

1.3.2 Allocation of Costs to Counties

The impact area for each lock was defined as the three or four 4
counties adjacent to the site of the lock. This {mpact area

definition is consistent with PLANTEC's conclusions that the wave of

Iy

impact for each project "would be expected to encompass

approximately a four-county area arcund each construction site;”
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Table I-5S

ALLOCATION OF EARLY CONSTRUCTION COSTS (1980-1982)

AMONG THE FIVE LOCKS

Lock 1980-89 Construction Costs Percent of Total Projec'
Bouldin $ 273,000,000 23.7%
Mitchell 149,000,000 13.0%
lLay 180,000,000 15.7%
Logan Martin 307,000,000 26.83
Neely Henry 240,000,000 20.8%

TOTAL $1,149,000,000 100.0%

IT. ALLOCATION OF EARLY CONSTRUCTION COSTS
BY YEAR BY LOCK
Lock 1980 1981 1982 Total
Bouldin 1,256,100 1,635,300 1,896,000 4,787,400
Mitchell 689,000 897,000 1,040,000 2,626,000
lay 832,100 1,083,000 1,256,000 3,171,400
Logan Martin 1,420,400 1,849,200 2,144,000 5,413,600
Neely Henry 1,102,400 1,435,200 1,664,000 4,201,600
5,300,000 6,900,000 8,000,000 20, 200,000
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that "80 percent of construction workers already reside in the
ten—county region;” and that an additional fifteen percent will move
into the region.l

Having assumed that the {mpact area is the 3 or 4 counties
neatest‘each lock, construction expenditures were allocated to each
county based on the relative 1980 populations of each (Table I-6).

In addition to allocating costs by county, 1983-1990
construction costs were allocated by year. Public construction and

equipment purchases were treated separately for this allocation. }
I.3.3 Public Construction

The allocation of public construction impacts was based on the 4
planned construction schedule in the GDM and in the PLANTEC document

(Figure I~-2). PLANTEC has estimated that, for the "typical lock”, SRR

-
construction may be divided into 3 stages: L4
o preparatory
o peak construction
- ‘.4
o finalization. 4
PLANTEC also estimated that the percentage of labor at each
lock attributable to each construction stage was 22%, 662 and 12Z
respectively. 1
1pLANTEC Corporation, Coosa River Navigation Project.
Prepared for U.S. Corps of Engineers, October 1981.
1
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@ Table I-6
ALLOCATION OF CERTAIN DAM (QDSTS TO INDIVIDUAL CQUNTIES

Dam Percentage of Cost -
Allocated to the County
BOULDIN
, Autauga 11.3
Montgomery 72.6
Elmore 16.1
MITCHELL
Autauga 26.1
Elmore 37.4
Chilton 26.4
Coosa 10.1
LAY
Chilton 17.2
Coosa 6.6 )
Shelby 36.0 SR
Talladega 40.2

LOGAN MARTIN

Shelby 36.8
Talladega 41.0
St. Clair 22.2

Yy

H. NEELY HENRY

Etowah 30.5 i
St. Clair 11.6 ;
Calhoun 36.5 RO
Talladega 21.4 . 3

Source: Rand McNally, 1981 Commercial Atlas.
The percentage allocations are based on the relative
1980 populations of each county.
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FIGURE (-2
PLANNED CONSTRUCTION SCHEDULE:COOSA RIVER NAVIGATION PROJECT

YEARS
1990+

§ 8
o

1987 i
19861
1985
1984
1983
LOCXS w. Bouldhfﬂltchol Lay L. Martin [ M.N. Henry
CONSTRUCTION
Begin 7/83 7/84 7/88 4/88 1/87
End 8/87 /88 3/89 12/89 9/90
Years 4.0 4.0 3.7s 3.7% 3.78
PERIODS Dhtﬂlﬂton (18t 18 monthe)

{Poak (mid 18 months)

Flnl!l.utloo (last 912 months)

Source:PLANTEC Corporation, Coosa River Navigation Project. Prepared for
U.8. Corps of Engineers, October 1981, Figure II1~10.




These labor percentages were applied to the 1983-1990 public
construction impacts to calculate the cost of each phase. These

costs were then allocated by year based on the start date of the -

-

project (Figure I-2) and the duration (in months) of each
construqtion stage.

= According to Figure I-2, the preparatory stage comprises the B
first 18 months of the project; the peak construction stage

comprises the next 18 months; and finalization comprises the last 9

or the last 12 months, depending on whether constriction is expected
to last 3.75 (Lay, Logan Martin, H. Neely Henry) or 4 years (Walter
Bouldin, Mitchell). The total public construction cost for each
stage was divided by the number of months per stage to 2stimate the
cost per month. This step was requlired in order to apportion costs

to each year; some construction stages covered parts of three

different years. T “"
After costs were allocated by year, the totals for each county ]

were added to the baseline rforecast estimates for Public ; _ﬁ
L ad

Construction Sector 24: Water Systems. The percentage of public

construction impacts by year is shown in Table I-7 and Figure I-3.
The final distribution of public construction fmpacts (in 1981

dollars) by county and year is shown in Table I-8.

I.3.4 Equipment Purchases . - -

Equipment purchases were assumed to occur In the last 21 or 24

months of the project, depending on whether the construction of the

130
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TABLE I-7
ESTIMATED PERCENTAGE OF PUBLIC CONSTRUCTION IMPACTS B8Y YEAR

Annual Percentage Cumulative Percentage

1983 1.7 1.7
1984 M 4.4 6.1
1985 13.3 19.4
1986 17.3 36.7

1987 20.8 57.5
1988 23.6

8l.1
1989 16.3 97.4

1990 2.6 100.0

100.0
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AGURE 1-3
» ESTIMATED PERCENTAGE QF PUBLIC CONSTRUCTION IMPACTS BY YEAR
(%) 100
‘. 1004 974 "j
%0- |
|
r. 811
i 80+
70 _
60 575
50 .
401 367
304
- 236 T
4
20 194 103 163
153
10
1.7 17 ‘ =
—Tr 1
Year 1983 1984 1985 1986 1987 1588 1989 1990
Annual Percentage
Cumulative Percentage
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lock lasted 3.75 or 4 years. The rationale for this assumption is

that the finalization phase cénsists “primarily (of) the
installation of pre-manufactured items " (PLANTEC) ie., equipment,
and that prior to the finalization phase, equipment would not be
purchased or installed until the latter part of the peak

construction phase. No major equipment purchases occur during the

preparatory stage.
Total equipment purchases at each site were divided by the

number of months over which these purchases were expected to occur

)

(either 21 or 24 months) to calculate costs per month. Costs were
then distributed to each year; allocated to each county by year;
summed for each county; and added to Equipment Purchasing Sector
66: Buses, Waterways, and Pipelines. The percentage of equipment

purchases by year is shown in Table 1-9 and Figure I-4. The

,vrrfvvF‘vv

resulting direct impacts input to MRMI are given in Table I-10. _e

I.4 Operation, Maintenance, and Equipment Replacement Impacts

The Mobile office of the Corps of Englineers supplied October
1981 estimates of operation, malntenance and equipment replacement
costs. These costs (Tables I-11 and 1I-12) were allocated as shown

in Table I-13. The costs for Mobile office personnel were allocated

to Federal Government Expenditures Sector 11: Water

Transportation. The Impact area for these Mobile office personnel

e e

costs is Baldwin and Mobile counties; the costs were divided between

the two counties based on the relative 1980 populations of each.
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Table I-9 ]
ESTIMATED PERCENTAGE OF EQUIPMENT PURCHASES 1
(CONSTRUCTION PHASE) BY YEAR T

Annual Percentage Cumulative Percentage ji_',-jﬁ

. 1985 ° 6.9 6.9 i
1986 18.4 25.3
1987 21.8 47.1
;. 1988 24.7 71.8 |
1989 22.2 94.0
1990 6.9 100.0

100.0

<
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1
.
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AGURE 1-4
ESTIMATED PERCENTAGE OF EQUIPMENT
PURCHASES (CONSTRUCTION PHASE) BY YEAR
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Table I-10

IMPACTS ON EQUIPMENT PURCHASING SECTOR 66,

S, -
Tt
p el e s g

g BUSES, WATERWAYS, AND PTPELINES
(Thousands of 1981%)
1985 1986 1987 1988 1989 1990 1991 - 2039
- h Y
. Montgomery Cty. 4,016 8,031 4,032 34 34 34 34...34
) Elmore County 890 3,150 3,629 1,384 25 25 25...25
Autauga County 625 2,204 2,537 966 17 17 17...17
G Coosa County 369 1,041 976 158 8 8...8
Chilton County 966 2,719 2,546 412 20 20...20
Talladega County 0 0 1,841 6,471 6,022 1,064 48...48
’r
° Shelby County 1,648 5,801 4,176 34 34...34
‘ Calhoun County 0 0 0 2,330 1,750 17...17
St. Clair County 1,511 2,756 567 15...15
Etowah County 0 0 1,946 1,464 15...15
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Table I-11
ANNUAL OPERATION, MAINTENANCE, AND REPLACEMENT COSTS
(October 1981 $)

. Personnel Costs $1,467,000
Maintenance and supplies
Buildings, grounds and utilities 310,000 .
: Ordinary maintenance 50,000 o7
l Major painting 460,000
Maintenance dredging 1,222,000
Operation support costs 218,000
, Major replacements 230,000
. TOTAL $3,955,000
)
) Table I-12 T
i SUMMARY OF MAJOR REPLACEMENTS
Item Annual Cost
— . . o -4
. Mechanical equipment $ 15,200 4
" Communication equipment 35,100 )
Permanent operating equipment 143,200
Office & shop equipment 36,000
TOTAL $ 230,100 )
»
»
.
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Table I-13

ALLOCATION OF 1990-2039 OPERATION MAINTENANCE,

AND REPLACEMENT COSTS

3,955,000 Annual Total
l 2 340,000 Mobile Office Personnel g
) 3,615,000 Subtotal
- 230,000 Equipment Purchases. Divided equally
among each of the 5 locks = $46,000
’ per lock per year. 4
] 1
3,385,000 Personnel, Maintenance and Supplies,
Operation Support. Divided equally
among each of the 5 locks = $677,000 )
)
per lock per year.
NOTE: Because H. Neely Henry will not be compeleted until the end of ;
. September 1990, only one—quarter of the above costs (46,000/4 ;
] . ® and 677,000/4) will be incurred at that lock in 1990. ek
)
:-'-_-'1
T
§ -
1
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1
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Costs for equipment replacement were allocated to Fquipment
Purchasing Sector 66: Buses, Waterways, and Pipelines (Table I-10).
Costs for personnel, maintenance and supplies, and operation support
were allocated to Federal Government Expenditures Sector 11: Water
Transportation. Those costs which were allocated to each lock
(i.e., all costs except Mobile office personnel) were then allocated
to each county based on the allocarion scheme used for construction
impacts (Table I-14).

Costs for Mobile office personnel were assumed to be incurred
starting in 1980. In addition, operation, maintenance, and
equipment replacement costs at some of the locks will be {incurred
before 1990. Construction at Walter Bouldin will be completed by 30
June 1987; at Mitchell by 30 June 1988; and at Lay by 31 March
1989. Therefore, the annual costs at each lock (Table I-13) from
1990 to 2039 were also allocated to previous years in the case of
these three locks. Since construction at these three locks is
expected to be completed in March or June~-rather than at the end of
the year—-the operation, maintenance, and equipment replacement
costs have been reduced proportionately in the year in which
construction ends.

At Neely Henry, construction is not completed until 30
September 1990. Therefore, operation, maintenance, and replacement

costs for 1990 at that lock have been reduced by 75 percent.
I.5 Transportation Cost Impacts

The MRMI model relocates production to regions showing the

10
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Table I-14 i
IMPACTS ON GOVERNMENT EXPENDITURES SECTOR 11, ]
i WATER TRANSPORTATION .
(Thousands of 1981%) J
1987 1988 1989 1990 1991-2039 ]
) Fontgoméry County 245 489 489 489 489...489 ]
Elmore County S4 234 360 360 361...361
Autauga County 38 164 253 253 253...253
Coosa County 0 34 101 112 113...113
Chilton County 0 89 265 294 295...295
: Talladega County 0 6] 204 584 692...692 <
Shelby County 0 0 182 490 491...491
Calhoun County 0 0 0 61 247...247
St. Clair County 0 0 0 169 229...229
» Etowah County 0 0 0 52 206...206 1
]
4
1981 1982-2039
Mobi le 279 279...279
s Ve Baldwin 60 60...60 - 4
' 1
> 4
4
>
R
. 1
1
: 9
] q
!
]
A
. .
- 4
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lowest production and transportation costs. Thus, reglons with
relative cost advantages in one year will attract new industries and

have higher production costs in the next year. This, in turn, will

influence transportation costs, relative production costs and supply

and demapd for commodities in the regions. Transportation costs are
incorporated into output equations through shadow prices, which are
the dual variables of a classical linear programming transportation
problem. These shadow prices, when combined with an average wage
rate variable, constitute location rent, one of several independent
varfables in industry output equations. To characterize
transportation cost savings associated with the waterway, therefore,
the linear programming sub-model must be re-solved using a revised
interregional cost matrix.

In this submodel, there are three components of each
transportation cost estimate for shipping a commodity from region 1

to region j. Costs are represented by the equation:

w

W w w
a + +
kcij kTERi kLHij kTERj
where:
RCY' = total cost to carriers of shipping a unit bundle
J in weight class w between areas 1 and j by mode
of transportation k
kTER‘; = terminal cost at {; Includes expenses of pickup

and delivery

kLHY = line haul cost between { and j; includes expenses
) of transporter while shipment is {n transit

kTER, = terminal cost at j; includes expenses of pickup
and delivery.

[
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Costs are aggregated over weight classes and modes to yleld
aggregate transportation rates.1 Then, given these shipping rates
between reglons, marginal transportation costs can be calculated for
each commod{ty using the linear programming algor{thm that minlmires
the total shipping costs for that commodi{iy. If a reglon has
comparatively lower transportation costs due solely to {ts locat{ion,

the marginal transportation cost varfables from the transportation

submodel will reflect this. With construction of the Coosa River
Navigaricn Project, commodities currently shipped by more expensive
modes such as truck and rail will be transported by a less expensive

mode, {.e., barge. This change Iin rates will, in turn, produce

o lower marginal transportation costs.
The data used to calculate transportation rates were developed from
a traff’c survey conducted by the Mobile District of the Corps of
mii \o Engineers in January, 1979. Shipments were summarized by

origin-destination and by commodity group for ten year intervals
through 2039, with transportation rates given for moving the

commodities to their destinations via the current wmede, 1.e., rail

or truck, and by the new mode barge on the waterway.

Rates for barge, truck and rail used in the submodel are

wf.y'v‘

aggregations of the different rates charged for the different modes,
as described above. To satisfy Iinput requirements of the linear

programming model, several changes were made to the rates provided

e - r—, A
M Lo e

by the Corps. First, the differentlals between transportation rates

before and after the waterway is opered, expressed {n dollars per

Ll SN S B

'U.S. Department of Commerce, Bureau of Ecai .ilc Analysis, BEA
Economic Areas, revised 1977: Compouent SMSAs, Counties and

Independent Cities Washington, DC: U.S. Government Printing
Office, 19/8.
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ton, were recalculated {n terms of ceats per 107 pounds. Secoi.l,
since the linear programming model estimates the marginal costs of
shipping from region to region based on the 183 area clasgification
‘ developed by the Bureau of Economic Analysls, county origins and
| destinations were mapped into the appropriate BEA region. This
procedure yielded a set of rate differentials expressed In cents per
I‘E 100 pounds between all BEA economic regions encompassing the )
origin-destination pairs {dentifiad in the Corps traffic survey.
The rate differentials are shown in Table I-15. Finally, these
r:] differentials were deflated to 1972 dollars using natlional wholesale
X price Indicies for the relevant commodity sectors. These were
subsequently subtracted from baseline rates in the transportation
o cost matrix to represent the transportation cost {mpacts of the

navigation project.l

INote that in some cases, there were several rate
differentials for the same commodity and set of trading partners.
For example, If there existed a differential between truck
transportation and barge in additicn to a rate differential between
rail and barge, these differentials had to be aggregated. This
aggregation was performed using a weighted average based on the
tonnage being shlpped.

As an 1llustration, consider a hypothetical case wher=2 Iron ore
1s shippe:d between GCadsden and Mobile, but by different modes, rafll
and truck. nce the project is completed, {iron ore will be shipped
by barge in both cases, but the differentials between current modes :
and the bharpge rate are not the same. If {ron ore is presently N :
shipped by rail at a cost of $3.00/ton, but after the project is
completed, shipment of the same commodity by barge Is expected to
cost $1.00/rnn, the rate differenttal i{s $2.00/ton. For truck and

PRI SRPTI

barge, suppoese the differential is $4.00/ton. To aggregate thece
differentials tor this particular set of trading partners, then,
each di{fferential s weighted according to the number of tons belng

transported:  A00 tons will be switching from rail to barge at the
$2.00/ton difference, where 1400 tons will be shipped hy barge
rather than truck. The equation becomes.

C3062.00) + .7(84.00) = $3.40 differential.
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1.6 1Impacts on Output for Rafl, Truck and Barge Carricrs

Operation of the waterway ls expected to decrease output (or
revenues) of rail and truck carrfers in the region while {ncreasing
output for water transporters. To incorporate these changes, data
from the traffic survey undertaken by the Mobile District of the
Corps were used to determine initial direct impacts on output for
MRMI sectors:

88: Rallroad Transportation
90: Trucking and Warehousing
91: Water Transportationl

The objective was to calculate the difference in revenues
earned by each of these industries as a result of the project
counstruction and subsequent use of the waterway. Since the data
were provided in ten year intervals from 1990 to 2030, with a nine
year interval to 2039, intervening estlmates of tonnage traveling on
the river were calculated by linear {nterpolation. The tonnages
were then aggregated by destination, since it was assumed that

shipping costs were paid at destination (FOB pricing). At this

point, tonnages were multiplied by rates for both pre-project nd

l1n some cases the aode of transportaticon wis a harge/tr o«
combination. Because it was impossible to ar-uratelv separate - o
the revenues for each, all output was as<sisoe? t, Sector 21 @ yarer
Transportation).

Whereas this 1Is expected tn blas water t - o,portatica oty
upward In the region, and blas trucking and «:ivousing  uroar
downard, it 1s unlikely to bias regt-nal pror vilfey, {o. ton

location rent term.

St T et T e
P ELEY S0P SRIPIAP AT Syl Sl Wl Sl W W) iy

-



post-project shipping modes to obtain revenues for each carrier,

before and after project completion. The revenues were then

deflated to 1976 dollars and aggregated by destination to derive
direct impact estimates by county (Table I-16). Finally, these
impacts were subtracted from the appropriate sectors and regions as

the impact forecast was run to incorporate the direct effects of the

navigation project on revenues of the major transportation modes.
I.7 Impacts on Power Generation and Revenues

It is assumed “"that all water used for lockages Is lost for
power generation for the percentage of time flows are at or below
turbine capacity” (GDM, October 1981). This power generation loss
results in a reduction in the gross revenues of Alabama Power
Company. Gross revenues correspond to output in Sector 70,
"Electric Utilities”; therefore, a reduction in revenues represents
a reduction in regional outputs in that sector.

The calculation of average annual power loss at each lock was
based on data provided by the Mobile office in the October 1981 GDM,
paragraphs 158 and 159. These paragraphs contain estimates of
day-second feet lost to power generation at each lock (Table I-17).
Also estimated are daily lockages at each of the locks; the Corps

assumes that these lockages will {ncrease between 1990 and 2039

(Table I-18).
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DETERMINATION (F DAY Sivo i ¥RET © w7

POWER GENERATION AT LOCKS 0 THE <0GSA FIVER uavToal

Day Second Fiet L
Lost Through T Ceoat o
Each Lockawe Prlow Syl o

Walter Boudin SR SRS

Mitchell 28.7

Lay

Logan Martin 33.0 A

H. Neely Henry 2005 A

Year

1990
2000
2010
2020
2030
2039

Table 1-1-

=
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ANTICIPATED DAILY LOCKAGES AT VARIOUS LOCHS ON

:
THE COOSA RIVER NAVIZATICN PROJFCTS

Walter Bouldin Mitetelld JURRN Lovan M
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6.8 he e

-

8.1 i . RERN
9.6 Gt a S
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13.3 13,3 P
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The formula for annual power generation loss (in dollars) is
(1) day second feet lost to power generation/4.55

{i multiplied by

(2) lockages per day

multiplied by

(3) days in vear (assumed to be 365) .

multiplied by

(4) wvalue of electricity per megawatt-hour.

The result is the annual reduction in gross revenues attributable to
navigation activity at each lock.

As discussed above, the GDM shows lockages per day at each dam
k. every ten years from 1990 to 2030, and for 2039. Lockages for
intervening years were derived by linear interpolation. The average

value per megawatt—hour was taken from Statistics of Privately-Owned

Utjilities in the United States (1980), a publication of DOE/EIA. : ]

The average value represents the spread between the cost of
wholesale power (“sales for resale”) purchased from other utilities

to replace the lost power production at the dams, and the average

price that Alabama Power Company charges its retail customers. The . }
sales price to retail customers in 1980 averaged $43.70 per
megawatt—hour, and the cost of power purchased for resale averaged
$29.70 per MWH; therefore, the spread was $14 per MWH in 1980
dollars, or $15.50 in October 1981 dollars.
This value is similar to the $14 per MWYH estimate in the
October 1981 GDM. The Corps of Fngineers estimate is based on data
provided by the Federal Energy Regulatory Commission (FERC) and by

Alabama Power Company.
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construction impacts. Thoe reves ) RS .
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! 70: Electric Utilities (Touhic @0
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s navigation activity at i b ' ¢ et ' P
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ad justing the revenue estimates for output sector 70: Electric
Utilities. For

o Equipment Purchasing Sector 66: Buses, Waterwavs, and
Pipelines

o Public Construction Sector 24: Water Systems

o Federal Government Expenditures Sector 11: Water
Transportation

the implicit price deflator for federal government purchases of
goods and services was used.

For neither deflator was the October 1981 value available,
although third quarter 1981 was available. Therefore, an October
1981 deflator was estimated by linear extrapolation of the second
and third quarter 1981 values. The ratio of the 1976 value to the
October 1981 value was then applied to the October 1981 dollar

estimates to derive 1976 dollar estimates (Table I-20).

1.8.2 Constants for Power Loss Calculations

The equation for calculating reductions in electric power
revenue because of lockages can be reduced to a constant which is
multiplied by the average value per MWH of the power not generated.
The constants for all 5 dams from 1990 to 2039 are shown in Table
I-21; and are shown for each individual lock at ten-year intervals

in Table I-22.
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Table

PRICE 1

I-23

NDEXI:SL

Third )
; (9 SASTTITEN
1970 Warter .
1981 19gl~
1. Federal Government Purchases of
Goods and Services (Implicit
price deflator) 134.8 206.0 207.4
II. Gross National Product (Implicit
Price Deflator) 132.1 i95.4 196.9
lU.S. Department of Commerce, Burcaua of Foonorac Analysis, Survey
of Current Business and Busines3 Statistic:

October 1981 estimates were derived by

growth in the index between the s-:cond

5 1977,

Linoar extrapolation ot the

and third gaarters of [“Hl.

— ] fy l -
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Table I-21

POWER LOSS EQUATION CONSTANTS, TOTAL OF ALL LOCKS, 1950-2039

Year

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
20093

Power Loss
Constant

102658
104618
106577
108537
110496
112456
114416
116375
118335
120294
122254
124469
126683
128898
131113
133328
135542
137757
139972
142186

I T S SO AL Sk, B

Year

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029

Power lLoss
Constant
144401
146914
149428
151941
154455
156968
159481
161995
164508
167022
169535
172602
175669
178736
181803
184870
187936
191003
19407¢C
197127

~1h7~

Year

2030
2031
2032
2033
2034
2035
2036
2037
2038
2039

Power loss
Constant
200204
203754
207304
210854
214404
217954
221503
225053
228603
232153

o e ON




Table 1-22 o
POWER LOSS EQUATION CONSTANTS FOR FACH LOCK, e
1990-2039 -l
YEAR LOCK
Lopan Neelv
Bouldin Mitchell Lav Martin Henry
_—— L |
1990 24280 24280 24280 15335 14483
2000 28966 28966 28966 18317 17039 _
2010 34503 34503 34503 21298 19594 ;
2020 40893 40893 40897 24280 22576 ;i
2030 48560 48560 48560 28540 25984
2039 56654 56654 56654 32373 29818 :
|
_ _ 5
1
9
.
-
g
)
R
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APPENDIX 11

GLOSSARY OF ECONOMIC VARTABLES IN MRMI
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Invoedocs ion
The following 2l:s.a~7 = ... BeeLIonle TeIt. 203 tata
categories relevant ts the MEMI

definiticns are pragenwai, In o
are supplemented
data series have Gbes
glossary relates ¢t

eguacticns, ncwaver,

-

Aagriculcural land Value

The wvalue of Ll Ut o4Crz o1i Il otne
Cocuntv Citv Za D3 Sniwerzal simole ol all
farmers pucli it
inclucdes :i» . tidings
cwned, rented . leazsed roon St St ni2d wr leased

was not repo
having sini
acreage crcc
agricultu

the farn h

BEA ZZonomicz Area
These are g
Zconomic An
The BEA ecc
ragions eng
based on =h

commodities
celf-suiffic

services.
Statistical

surrounding
center, =hus 1
place—oi-residence <of vi3 L oLor rnice.
Civilian laber orcze 4
The civilian Tor ToLl e e I Y ZE S0 B R PL AT O
Civilian Zmcicovynens™ zne v 1L wnolovmens,
: : LI gl Leuel Irnm
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Commuters ‘
Informaticn on commuters is derived from =ne 1970 Census
of Pooulation. In that Census information on <he nunper

of workers commuting out of their county of res:dence and
the county of their work destination was collec=zed.
Adjustments made :o this informaticn are zased cn 3EA
commuter income information zy county.

Competitive Imoorts

Competitive inports are those imports used as
intermediate or final goods which are similar to or
compete directly with goods produced in the United
States. An example of a ccmpetitive import is steal,

which can be purchased frzm foreign or decmes:tic zroducers.

construction =xcenditures

AR P AL LR SR AP TN S S
PO S IV AW VR PRI P WP S S LE. VAL IPE. VLS

Construction expenditures are reported for 26
categories. These represent actual excenditures on
constructicn by individuals, businesses, public agencies
and other crganizaticns. The 26 categories represent
simple ccmbinaticns of the 30 categories for national
construction value data reported by the Bureau of the
Census. <Census ficures are tased on the value of
construction permits. Permic data, by region, is used :to
share out the national control totals for construction
expenditures. This ensures that the sum of regiocnal
construction expenditures equals national ccnstruction
expenditures. The first ccnstruction sxpenditure
category -- single family and mobile hcmes -- includes
only single family units. According to Cansus sources,
this definition includes townhouses but excludes
condominiums wnich are not designed specifically as
townhouses (e.g., large apartment-%-vype buildings). The
Cansus Bureau defines single family homes as those homes
where the only adjoining walls to another dwelling run
from basement {(or floor, if there is no basement) to
ceiling, with no vertical adjoinings (i.e., no separate
dwelling units situated above or telow). Construction
costs of single-family houses are estimated using data
from the Census 3Bureau's survev of nousing authorized by
building permits and of housing unizs started. Average
permit values are increased to account f£or undervaluation
on the permit and architectural and engineering ZIees.
Adjustments to permit values are also made f£or other
categories to ensure that construction values for all
categories are reported on a comparable basis. Also,
sales price of mobile hcmes (fzcm the manufacturer) are
added to single family ccnstructico expenditures (and
national ccnstruction expenditures) to Zezermine total
regional value of construction expenditures for single
family hcmes plus mobile homes.
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, year are then calculated using the naticnal rat
equipment purchases to output for each sector. :
purchases as reported in the MRMI model are cens: o
with equipment purchases as reported i1n the Nati:- -
Inccme acccunts.

l Federal Government Enternrises

Typically these are activities of the Zaderal gcv-

which cover their operating costs with operating

rom sales to the gpublic., However, in the contex:

MRMI model, certain activities included here are
. allocated to several sectors within the model: Tous.
Office, utilities, and transportation. The numbe: s
reported for this sector include such institut:cn:s
Federal Savings and Locan Insurance Corporaticn, TFe-
Home Loan Bank, Federal Deposit Insurance Corpora::onn,
etc..

1
1
rt

s

Federal Government Ixoendi:ures

These are listed by function and are basec cn hissturical

data from the U.S. Cffice of Management ard Budgecz,

Federal Outlavs hbv Geocraphic Area. The axzendli:ure
‘ totals are for purcnases of gcods and services and J¢ not
‘ include government zayrolls or conmstructicn

expenditures. Ccocunty estimates for NASA and general
' govermment exgcenditures were made using the CMB Za:: and
' then converted to county demand by producing sector .
using the naticnal coerfficients.

Federal Government Purchases
Includes government excenditures plus employee
compensation, but exclucdes construction excenditur. .

Final Demand

Final demand is a concept whica 1s nearly eguivals e

gross national product. It includes perscnal ccns #ticn . ]
expenditures, ilavestment expenditures (for ecuimme i ]
constructicn), government expenditures (brcadly

categorized as federal defense exgenditurss, fade: 4

nocn—defense expenditures and state and local zcver:
expenditures) and gross foreign exoorts.

Foreicn Ixzor%s 3and Tuports
Poreign exports and 1uports are neasured oy 2ort
shicment or entry frcm data obtained from severs)
scurces. For shipments by water *%his :nfcsimarni
obtained from the Army Coros of IZIngineers, Wator
Commerce of =ne 7.S. and from 3ureau oF

- informac:on. ©OCverland 2xpcrts 20 Janada ind Mex
: alleccated o customs 2138ricts osing facza fiom o 7
*l of U.S. =™zort and Import Trade, =porws and o

air for all manufactur:ng 3cods were ised "o Ll .




oo < S —— . -
aa
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SEChors and act services to Drivate coasuners.

1ve ko any striuctiure are included in the naw
nemic outpur £or hne mailngenance
2o sector L3 staved 1n rerms of valaae adcded.

WUL“‘*OD hoelders acve defined as zerscens wno 1old aors
than cne soo. G estinal this Dby ccounty, the natnional
atico of mulcircb holiers to total Jops 1s auliipiied zv
the rumber of jJobs for a county, The national ratio is
estimad el 5ino informaticn from INFORIM,

Net Corpmuter:s

Sev cormarer s ar2 equal o the difference zecwean
"

"inecommucer 3" oand “out ~commuters” SO any gecdrann
re

1
area. If more veople Ccommute 1Atd an area -hak o 2f
the area, the sign on <he net commuters Sigure w3 t] o2a

DOS'?Z. e

1hCad fGdomesrtical are Trasasioaed
QS NCHnmLerIlre goods. Zamoles of nch-conmanyt oo
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Non-white 2ooulaticn
The definition of ncn-white pocrulaticn is zased on the
definiricon used for the 1970 Census of 2opulation. In .
that Census resgoncdents were asked to self-classify their
‘ race. Non—wnite categories included on the form included

—

"*Necgro, " "Indian," “Cther MNa:tive Amer:can,” and "Asian."

Cutout .
Pour types of cutzut are sgecified in “he MPMI model.
i‘ For the agricultural, aining and manufacturing sectcrs,

cutput is seasur=d as gross value of shipments. Regional
data on shicments is ccntrolled to a national value of
producticn provided by INDCRIM Zor ch sector, wnich

2a
includes inventories. Teor =he Iransportat:i:on and trade
u

) (wholesale and retail) sectcrs, Suttut 1s measured in
rﬁ terms of "grcss trade mpar3ins.” These margins arz egual
ﬁ to the difference tetween the sales price and the ccst of
' the goods solé or shicced. For the utilities,
1 ccmmun:icatizcns, and services sectors cutpus 1S measuyred
; in teras 2f 3ross revences. Finally, in %he ccnstruct:ion
[. sectors outsut i35 measured ln terms cf value adcded Sy h
g sector.
Pavrolls
{Scmetines referred to as "Zarninegs.”) Payrolls are wage
and salary discursemnents and ccnsist of monetary
renuneration of emplcvees, including corporate officers:
ccmmissicns, tizs and tcnuses; and recelgts 1n xind that
represent inccme "D reciplents, Pavrolls 31so include
orcprieters' inccnme olus fringe terefits zaid to lapor.
All of the historizal Zdara is der.ved Ircm 3EZA scurces,
although other sources are used to allccate the 3EA
aggregation to detailad seczcrs. . These include:
- for railroads, decennial Census of Population da:ta
1s availapble oy ccunty. County numpers are adiusted
each vear toO state numters frcm BEA..

- for orivate ncousenclis

é

’

data colleczed ov =ne Cansus 3ureau Ior th
decennial census 1s 1sed %2 31.0Cat2 S

Ll tate 2ata f:-cm
B3EA 10 non—Census Years.
- for ~cnpbroflt mempersniz Drcanizacicns 3and
educaricnal service 13ati2ns pragarced LV

professicnal and =
favrolls are reported oy place of work.
Perscnal Consumotion Ixctendlturas
Personal consumptisn 2xTencitdres ar? exgenditure
persons ceocrted I2r 104 MRMI sec:zors.  Tor sever

s
a
sectors perscnal CSCNsumpr.Lcn 2xgenditures are reperted Lo
terms of 1ndustI MAar<us Mari.as. These se 3
giae

3 T
k 5
transcor-at.cn ser n5, w4nNO.25al2 -rade and retal
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Private Yousehoid 3

This seczor 1
workers wio s

e
usually considered as dome:_.c service. Housenold
employees in~li"e . Jividuals, such as cocks,
laundresses, maids, sitters, butlers, sersonal
secretaries, anc wanagers cf cersonal a2ffairs as well as
cutside workers such as gardeners, caretakers and other
maintenance establishments. Private housenold emplovment
is defined as SIZ sector 88 and does not include
households of fzrming establishments or groups providing
in-home entertainment or dav-care sercvices. The Cansus
of Pcoulation i35 zhe source Zor thils informaticn for

3ce dat3 are avallaole in non—<ensus

Prooer

‘0
c
rn
[§]
o1
[}
n
P
wn

'Y
bt
[#
0

-
-

s
Private Lavestment includes eculzmen
ori 2 < ructiin exgendliures

%V Inccne

This item is reocrt2d frsm <he Bureau of Zcconcmic
Analvsis, Zegicnai: Zccnomic Measursment Division. It
includes mcretazy and inputed interest inccme, rental
inccme f£:2m zental of -seal properwv as well as imouted
net lnaccme = cwner cccupants of nenfarzm dwellings,
rovalties resce:ved frcm catents and copyrights as well as
divicends.

Social

a S 3 linear Drogramming aljerLtnm Lo
estimaze transcoriaction <osts Sor net transpertaticn
flzws for each ccocmmodizy inte and out <f a fegicn.
Marginal transportaticn ©csts are representad DY tne
shadow prices which are derived frocm the scluticn of zhis
algorithm. The shadcew prices represent scluticns of the
dual variaples of Zhe cransportaticn CCsT MLnimlizaticn

problem.

State

Insyurance Pamencd
These are <ellned as cavments nade cov individuals inco

the Social Security zystem,

and Local Gowver-ment Interong

.
caat

s
Agencies of state and lccal jovernments which cover their
ra ] n

operating JCSt3 w4110 20 t:ng revenues frcm sales to the
oublic. Subtrsctesd “rom othiz o in the MRMI ncdel are
3eCLCr e ! 2lgewnera “ranscortaticon, w~ater

ua=ili+ Liemeriz oamilitias,  The numter3 recorcted
for ta Lo lode sucen Toncticns as:  Hdcusing and
Cr-an R2erewal roceecmT, TUDLIC NCUILng duthcooities, 2tc.
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Unemolovment

Historical unemployment data is derived from information
collected for the Bureau of Labor Statistics, U.S.
Cepartment of lLabor by the state employment security
agencies (ZSAs). The estimate of unemployment is an
aggregate of %“he estimates for each of three building
block categories: (1) persons wno were previcusly
employed in industries covered by State unemployment
insurance (UI) laws; (2) those previously employed in
industries not covered by these laws; and (3) those who
were either entering the lapor force for the first time
or reentering after a pericd of separaticn. This is
referred =0 as *he JI-tased estimate. Historical Zata
for state unemployment are calculazed monzhly by state
£SAs and are adjusted at least annually (depending on tae
state) %o coincide with unemployment estimates develcred
through the Current Pcoulation Survev. ZIstimates of
sub-state unemplcvment are develcged by IZSAs by sharing
out stat2 unemplcvment to sub-3tate areas based on the
provortion of unemplcoyment in that area fcund in the 70St
recent decennial Census of Poopulation.

Value Added
Value added Lty prcducing industiries in a2n area incluces
earnings, corporate profits, taxes, rents and interest
paid by industry and depreciaticn.

White Pooulaticn
This definition is Zerived frcm the 1670 Census cf
>ooularion and includes all out "non-wnizes.” (See also
"Non-Whize Pcrulazicn.™)

Y
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APPENDIX IIZ ]
4
COUNTIES IN BEA ECONCMIC AREA ORIGIN-DESTINATION PAIRS
] BEA Zconomic Area FIPS SMSA FIPS SMSA County Name ‘.;
Code Name Code County Code Name RS
018 Pitesburgh, PA I
0280 Altocna, PA b
- 42013 PA Blair N
. 3680 Jchnstown, PA ]
42021 PA Cambr:a
2111 PA Scmersec
6280 Pictsburgh, PA !
42003 PA Allsgheny
. 42007 PA Eeaver i
I 42125 oA Washington "
42120 PA Westmorelan -
NONSMSA CCUNTIZES .
24001 MC Allegarny ;
3 24023 MD Garrett
42005 PA Armstrong {
42009 SA Bedfcorad |
420109 PA 3utler B
42051 PA Fayerte R
42059 PA Greene -
12063 TA Tndl.ana - T
£4057 WY Mineral -
036 Atlanta, GA R
nS20 Atlanta, GA L
13035 GA Butts -
13057 GA Cherokee o
13063 GA Clavton
13067 GA Cobb
13089 GA lekalb
13097 C~ Couglas
13113 GA Favetrte
13117 GA Fersvoh
13121 GA Tulzen
13135 GA Cwinezz:
131351 GA Henry
13217 GaA MNewtaon
13223 GA Paulding
13247 GA Rocrxdale
13297 GA WAalrton
NONSMSA CCTUNTIZES
13012 GA Banxks
13013 GA Barrow
1301¢ GA Bar-ow
1304¢ GA Carreoll
1309 GA Clarke
13077 GA Coweta
13085 GA Cawson
13105 GA Elrers
13111 GA Fannin
| 76
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APPENDIX I (Continued)

COUNTIES IN BEA ECCNCMIC AREA ORIGIN-DESTINATION PAIRS

3EA Zconomic Area FIPS SMSA FIzS SMSA Zounty lName
Ceode Name Coce County Code Name

13115 TA Pl
13119 JA Tran
13123 A S
13129 GA Rurd

13133 SA Greene
13137 3A HSarcershanm
4 131239 TA HaC

2 13143 A larailscn
k:i 13147 SA Farz
13149 TA eard
13157 TA Cacvsen
13129 A Tarmer
4 13171 Th amar
" 13187 TA Lmpwin
@ 13198 Thowad
13211 TA A
1321 A lcinee

13221 AL TmlevncrTe

{ 13227 “A Ficuens _

. 13231 TA Tiee -
- \e 13233 T )
la

13241
13255
13257
13281
13291
13293
13311

L 046 Pensacola-Panama Cicy, FL
L. . 6015 Panama C:zy, ¥
- 12005 ) RIS
}' 6080 Pensacola, FL

12033 LT ocamona
h 12113 FL Zarnza Fcsa
) NONSMSA COUNTIE

12045 Sl e
. 12089 L Haolmes
{. - 12091
12131 ;
{ 12133 YL owasringTan
e 047 Mob:le, AL V
[ 5160 Mobile, AL
;A: 01003 A al twin
b 01097 Ao Mol e
3
3
3

"y

n
[

6025 Pascagoula-Mes: T-~1n7, MS
28059 M T.tvscn
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ﬂ BEA

Code

APPENDIX III

(Continued)

T

CCUNTIES IN BEA ZCCNCMIC AREA CRIGIN-DESTINATION PAIRS

Economic Area
Name Code

FIPS SMSA FIPS

County Code

SMSA
Name

n48

049

NONSMSA CCUNTIES

Montgeomery, AL

5240
Bimmingham, AL

0450

1000

2880

8600

01023
01025
01035
01053
01091
01099
01129
01131
28039
28041

01001
01C51
01101
NONSMSA COUNTIES
01005
01011
01013
01031
01037
01039
01041
01045
01047
0106l
01067
01069
01085
01087
01105
01109
01123

01015

01073
01115
01117
01127

o
s
O
in
o

01125

Montgomery,

Anniston, AL

Birm:ngham,

Gadsen, AL

Tuscalcosa,

AL

AL

AL

bo BEHREEERE

BER

»
4

PERREEEEERBREREERE

FEEE K

=S

Croczaw
Clarke
Conecuh
Zscambila
Marengo
Morroe
Wilcax
Cecrze

-
Sreane

Aumiuza
Zlmore

Montscmer/

(g

[V}
12ty

0

w
o4

1!

ut

(¥
0]
o 0 C
Pl |

Dttt b ey
m th 4+
v

O 0
O O

&

vingTon
Crenshaw
Dale
Dallas
Geneva
Henxzv
Houston
Lowndes
Macen
Ferry
Pike
Tallapossa

Calhcun

Sefferscn
St. Cla:r
Shelkty

Walker

Etowah

T™uscalecosa

P
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APPENDIX IIl  (Copcinued) 1
COUNTIES IN BEA ICCNCMIC AREA ORIGIN-DESTINATICN PAIRS

BEA Fconomic Area FIPS SMSA T[FIPFS SMSA Tounts Name o
Code Name Code Courty Ccde Name

NCNSMSA CCUNTIZS
01007

N

(&

01009 AL
0l01l9 AL
01021 AL
Qro027 AL
01029 AL
01043 AL
01057 AL
01063 AL
01065 Al
01075 AL Tomar
01093 2L Mar-ion
01107 AL T.LT<4ens
01111 2L Fandzlzno
01119 AL Timter
01121 AL Talla
011233 AL W
sl Chattanocga, ™
- 1560 Crattancoga, TN-GA
\e

13047 ZA Taiz
13083 Zaz
12295
470€5
47115
47153
NONSMSA COUNTIES

01049 AL Te ¥alk
01071 AL Jacuscn
13085 GA Trattoccga
13213 GA Murravw
13313 Ch wriziielld

47007 TN Flolsce
47011 Tk Frailey
47061 ™ Orindy
47107 TW Mo M:ian
47121 TN Me . :zg
47123 TN Mcrnr-e
47139 TN Dol
47143 TN Thaea
c82 Chicago, I

1600 Chicago, IL ' -
17031 T e ’
17043 U Tage
17089 I Yare

- 5o 17097

' 17197 IL Wit :}
Tt .9
I -y
' oo
- 179~
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¢ APTENDIX III (Continued)
COUNTIES IN 3EA ECCNOMIC ARFEA ORIGIN-DESTINATION PAIRS
T‘ BEA Economic Area FIPS SMSA FIPS SMSA County YName
Code Name Code County Code Name
2960 Gary-Hammend-
- Zast Chicage, IN
- 18089 IN Laxe
' 18127 IN Porzer
3740 Xankakee, IL
17091 IL Kankaxee
33200 Xenosha, WI
. 55059 WI Xercsna
; NCNSMSA COUNTIES
r: 17011 IL Bureau
' 17037 IL De Xalb
17063 IL Srundy
i 17075 IL Irocuelis
) 17093 IL Xendall
3 17099 IL La Salle
\@ 17105 I, Livingsucn
17155 IL Putnan
18073 IN Jasger
18091 IN ZaPorze
! . - 18111 IN Newtzen e e
18131 IN Palaski
18149 IN Scarke
- 089 Milwaukee, WI
o s080 Milwaukee, WI
1 55079 NI Milwauxee .
. 55089 WI Oczaukee -
hi 55131 WI Washington
£5133 WI Waukesha . )
i 6600 Racine, WI R
= 55101 WI Racine ]
R NONSMSA COUNTIES
£58027 Wi Dodge i
55055 WI Jefferson 1
3 55117 WI Shebovgan
§5127 WI Walworzn T
108 Xansas City, MO e
b - 3760 Kansas City, MO-XS e
L~ 20091 K3 Johnson . o
@ 20209 XS Wwvrandorzte )
{ 29037 MO Cass
b 229047 MO Clavw
f 29095 MO Jackscn .
29165 MO Platze
29177 MO PRay
4150 Lawrence, !'S
20045 KS Douglas
7000 St. Joseph, MO
[ &0 -
et N et e e e ARG R S
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[ APPENDIX III (Continued)
b
; - COUNTIES TN BEA ECONCMIC AREA CRIUJN-DESTINATION PAIRS
1
SEA Economic Area FIPS SMSA FIPS SMSA Councv Yanme
Code Name Code County Code Name
29003 MC AnZrew
29021 MG Zuchanan
. NONSMSA CCUNTIES
20003 ¥3 Andersan
20005 X3 AtzIniscn
20013 45 Srown
20043 X3 Zernipran
20059 ¥S Franklin
20103 K3 Lezvenworzh
20107 XS lL:~n
20121 V3 Miami
29005 MC Arcthiscn
29013 MC Zates
}. 29015 ¥C Eernzon
g 29025 MO Caldwell
29033 MC Carroll
: 29049 MG Cl:nton
; 29061
22063
Qe 29075
29079
29081
29083
29087 MC H
29101 M7 Cohnson
29107 MC Lafavette
29117 MO LivingsTon
29129 MC Mer -~
29147 MO Nedawey
29159 MC Fexzils
29195 MC Salire
29227 MC Worzh
107 st. Louis, MO
7040 St. Louis, MO-IL
17027 IL Clintcrn
. 17119 Il Mad:ison
}. 17133 Il Mgnroe
\ ' 17163 L St. Clazxr
KN 29071 MO Franklin
- 29099 MO Cefferson
- 29183 MC St. Charles
- 29189 MC Zt. Zou:wls
29510 MC 3t. Lguls
IND. Zizvy 4
NONSMSA COUNTIES B
17003 TL o Alexandes e
17005 IL Bend “*{
Y
3
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ATPENDIX III (Continued)

COUNTIES IN BEA ECONCMIC AREA CRIGIN-DESTINATICN PAIRS

BEA Zconomic Area FIPS SMSA FIPS SMSA Count Name
Czode Name . Code County Code Name
17013 IL Calrtoun
1702¢ IL Clav
17049 IL EfS
17051 IL Fa
17055 o re
17961 IL Creere
- 17077 IL Jacx«sor
17079 IL Cascer
3 17081 IZ Sodferzeon
r: 17083 Lo '
b 17087
3 17117
{ 17121
' 17135 .
17145
17183
17157
1719
171i8l
17189 IL Wi rmngmon -
17121 T W
17199 IL W mLen
20017 MO Boid naer
29023 MC Butler
29031 MC Cape

Girardeau
29035 MO Carzer
290s¢< MC Crawicrd
29065 MC Zent
22073 MO Gasconace
29093 MO Ircn
29113 MC Lirncoln

L e b - N

29123 MO Mad:son 1
2912¢ MO Mar:.es 1
2911313 MC Micsissicol §
29139 MO Montzcme oy 4
29157 MO Ferr» K
29161 MO Pl '
2arTo MO Fewel 1 )
291K MC Fuir ey

23187 MC C'A 1t

291ng MC Cre Tanerle

29201 MO Seon-

2=207 “O Do vy d

2GR MO WirTen

29721 MC wa- T on

2G223 MO wWavne °
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CCUNTIES

Zconecmic Area

) w
¥

ode Mame

FIPS 3MSA
Code
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APPENDIX III  (Concinued)

CCUNTIES IN BEXA ECCNCMIC AREA CRIGIN-DESTINATICN PAIRS

BEA Econonic Area TIPS SMSA TIPS sMsa County Narze
Code Name Cedée County Code Name
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APPENDIX 1V

TRAINING COURSE OUTLINE -

L

1.0 INTRODUCTION

.
 m. aa_8

This Training Course Manual is an outline of activities to be -
undertaken in an 8-hour training session for U.S. Army Corps of 'j
Engineers personnel involved in regional water development {mpact

evaluation. The course is designed to fulfill the following

objectives:

o to familiarize Corps personnel with the Multiregional Multi-
Industry (MRMI) econometric forecasting model and {its
capabilities for estimating regional economic development

impacts;
o to detail procedures for configuring the model for impacts -
evaluation and for developing appropriate macroeconomic and - o
S direct impacts data to generate consistent economic g
- forecasts; e
LS- o to describe the sequence of tasks required to forecast ;:_
. regional economic activity; and

o to assist project planners in interpreting model output and
analyzing regional development impacts.

The training course is based upon a User Manual developed for

the Corps, The Multiregional Multi-Industry (MRMI) Model of the U.S.

Economv: User Manual for Evaluating Regional Development Impacts of

Water Resource Projects. This manual is the major reference source

for the training course and subsequent applications of MRMI to Corps

water resource projects. o




The training course has been divided into two sessions covering
different aspects of regional impact evaluation using MRMI. The
first session introduces the sultiregional sodel, both its
theoretical structure and its aspplication to impact evaluation
studies. Emphasis is placed upon dats development activicies,
including the definition of Ispact aress, estimation of
macroeconomsic and direct fwpacts dates and the allocation of direct
iopacts to the regional economies that make up the fapact sreas.

The second session concerns the interpretation of mode!l outputs and
issues in the analysis of regional development {mpacts. Included in
this session is an overviev of data development procedures used in
the evaluation of the Coosas River Navigation Project, the case study

example for illustrating the capabilities of MRMI.

-187-
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TRAININGC COURSE SESS]ION ]

2.1 Introduction to the Multiregional Multi-Industry C(VRNI

“Vorecast {og Node .
(User Manmsal, Sections 2.1, 2.2) o

A brief introduction 1o the theary behing MRAN] s presented.
This is folloved by a general outline of the oodel itself. Umphasis
is placed upon the major blacks of the mode]l and theiy relatyonship
10 othefr Dlovke. This patt of the seceion alen dewribre e
economic and denographic Jetat] eabodiod 1o WRML 4ud data soufres
used to estimate sadel coellicients. The relationship of 'RN! .
forecasts to macroecononic and national Inter-infuitry forecasts I
8lso discussed, leading to an ocutiine of how these latter (ocecasts
ate sequenced with YRMI {nto & fun procedure for geverat’'ag P

consistent regional econoric projections.

2.2 Date Developeent Activities for Produring Regional
ofecasts
(User Manual, Sectioe :.))

In this part of the training session, & cooceptusal outlive (ot
fncotporating direct fepacts into YRNI fotecasts is presented.
Rete, the najor operatine principles of the acdel ate reviewed
bdefore the methodology for Incotpntating ditect fepacts into the

sodel s described.

........................
........................
----------

......................................
........
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